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THE UTILISATION OF CEREAL OFFALS 
AND CERTAIN OTHER PRODUCTS FOR 
FEEDING PURPOSES. 

SiNXE the outbreak of war, feeding stuffs in general liave 
considerably increased in price, and the farmer who wishes 
to obtain tjie most prolitable results from his stock will find 
it necessary to compare carefully the food unit prices of all 
the food-stuffs available. This is all the more important 
because in the case of a number of feeding stuffs, especially 
those which were largely exported before the v'ar, the increase 
in price lias been relatively small, and the stock feeder will be 
well advised to consider the possibility of utilising some of these 
more extensively in making up the rations for his stock. 
Provided it is borne in mind that all changes in stock feeding 
should be gradual, and that neav feeding stuffs should be 
introduced at tlie beginning rather than at the end of the 
feeding period, it will be found that many of the feeding 
stuffs described in tlie present article may be substituted 
advantageously for some of the better known feeding stuffs 
in general use before the \rar. 

The table on p. 298 gives the present average price and 
the cost per food unit of 30 feeding stuffs now on 
the market, The list does not include proprietary articles, 
such as some of the mixed cakes and sugar feeds, for the 
reason that such articles have no definite average composition 
on which an estimate of their content of food units can be 
based. Anyone, how'ever, rvho proposes buying such feeding 
stuffs can make a roiigli calculation of the food units in the 
usual way, from the guaranteed analysis of the maker or 
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seller. From the number of food units thus calculated, about 
one-Mth should be subtracted in order to get a rough estimate 
of the number of digestible food units. The price per ton, 
divided by this final figure, will then give the price per unit 
for comparison with the standard foods given in the following 
list. Full particulars of the methods recommended for 
comparing the value of feeding stuffs by reducing them to 
food units are given in Leaflet No. 74 (Composition and 
Properties of Concentrated Feeding Stuffs) which should 
be read in coiijimction with the present article. 


Bre^vers’ grains (wet) 

; Average j 
i price per ton | 
i at beginning ! 

' of July. 

: i s, cL : 

. . ^ loo 

Price per 
food unit.* 

0 III 

Soya bean cake . . 

S3 

0 

1 

4 

Maize gluten feed 

8 4 

0 

I 

4i 

Palm-nut kernel cake . . 

. . 5 0 

0 ! 

I 

5i 

Coconut cake 

79 

0 1 

I 

5 ^ 

M'heat pollards ... 

Brewers’ grains (drv) 

. . 60 

0 

I 

.3| 

6 6 

0 

I 

6 

\\Ticat bran 

5 16 

0 

I 

6 

Decorticated cotton cake 

.. ^ 913 

0 

I 


tVheat middlings. • 

76 

0 

I 


Linseed cake, Indian 

9 13 

0 

1 

7 

Malt culms 

.. 5 16 

0 

I 

8 

Wheat bran, broad 

. . 6 14 

0 

I 

8 

Maize, Argentine 

. , ^ 80 

0 

1 

84^ 

Kice meal, Burmese 

613 

n 

1 

Linseed cake, English . . 

. . 10 6 

0 

I 

8| 

^laize germ meal 

8 13 

0 

I 

9 

Wheat sharps 

.. 7 15 

0 

I 


Maize, American 

. . 8 10 

0 

I 

9| 

Beans, Chinese . . 

. . ^ 9 17 

0 

I 

Hi 

Cotton cake, Egy'ptian . . 

. . 71 

0 

I 

Hit 

Beans, English . . 

Maize meal 

. . : 9 15 

0 

I 


. . : 8 12 

0 

I 

H^- 

Peas, English dun 

.. 9 18 

0 

2 

o| 

Cotton cake, Bombay . . 

■ 0 15 

0 

2 

oj 

Peas, English maple 

. . ; 10 u 

0 

2 

2 

Barley, English feeding . . 

. . ; 10 0 

0 

2 

5 

Oats, Argentine . . 

..■107 

0 

2 

9 

Peas, Calcutta white 


0 

2 


Oats, English 

. . ; 1114 

0 

3 

li 


* Calculated on basis of digestible constituents of feeding stuffs 
Leaflet 74, p, 8). 


It should be understood that the results are based on the 
average price of an average sample. No allowance is made 
for differences in prices at the various markets, or for variation 
in the composition of different samples of the same feeding stuff. 
The table will serve, however, as a broad indication of the 
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relative food unit values of food^stuffs at present prices, 
and by using it as a general guide, the farmer may easily 
compare for himself the prices of particular food-stuffs 
relative to their feeding ^-alue if he will make use of the 
methods described in Leaflet Xo, 74. 

The feeding stuffs dealt with in this article are : — 

1. Wheat Bran, 

2. Sharps and Middling:-. 

3. Met Grains. 

4. Dried Grains. 

5. Malt Culms. 

6 . Dried Yeast. 

7. Gluten Meal and (huten Feed. 

8. Maize tierm Meal 

9. Rice Meal. 

10. Soya Bean Cake and Meal, 

11. Coco-nut Cake. 

12. Palm-nut Kernel Cake. 

13. English Beans. 

14. Fish Meal. 

I. Wheat Bran.-Snm is one of the principal offals ” 
obtained in the nulling of wheat. Two forms of bran are 
sold — the '' broad " and tlic "medium.'' Tiie former consists 
mainly of the larger flaky particles of the outer coats of the 
wheat grain, and cspccinlly finds favour for feeding horses ; 
the latter, which consists of tlie liner particles of tlie same 
material, constitutes tlic bulk of the bran made in this 
country, and is used mainly for dairy cattle. In composition 
bran closely resembles the other wheat offaJs, viz., sharps 
and middlings, and is not imlike oats. The manurial value 
of bran, however, is higher than that of oats ; according to 
Hall and Voelckcr. the respective values per ton of bran and 
oats when made into dung are 31s. ^d. and i js. iid. 

Bran is particularh* rich in mineral ingredients (lime and 
phosphates), and it is therefore specially well suited for young 
growing animals and for brood animals of all kinds both 
before and after parturition. It is a very palatable food, 
and this fact, coupled with its well-knowm laxative influence, 
peculiarly fits it for feeding in association with such 
concentrated foods as cotton cakes, bean meal and maize, 
or with coarse fodders, such as wheat or barley straw, 
when the supply of roots is restricted. In experiments 
conducted by the Edinburgh and East of Scotland College 
of Agriculture in 1910-11 and igii-12, with two-year-old 
fattening bullocks, bran proved equal to linseed cake in 
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respect of the quantity and quality of the beef produced, 
and was slightly the more profitable feeding stuff. In 
America, bran has been extensively used as a partial substitute 
for oats in feeding heavy horses, and has resulted in a very 
considerable saving in the cost of maintenance. It was 
found that these two foods might suitably be mixed in equal 
proportion for horses. At present prices the feeding of broad 
bran seems to be extravagant. 

2. Sharps and Middlings ."^ — Sharps is a wheat offal of a 
grade intermediate between bran and middlings, and it 
consists, mainly, of line particles of bran with a certain 
amount of adherent meal. Middlings represents the inner- 
most layers removed from the wheat grain when mating 
flour, and this offal closely approaches flour in its general 
character. Sharps contains as a rule slightly more fibre 
than middlings, hut in all other respects the two are very 
much alike in composition and may conveniently be considered 
together. In general character and feeding properties they 
closely resemble bran ; they are rather more nutritious than 
bran, but lack some of the special qualities possessed by 
that feeding stuff. Sharps and middlings are mainly used 
in the feeding of pigs and poultry. 

Probably these offals constitute the safest dr\' food for 
pigs for a few weeks both before and after weaning, and also 
for sows suckling their young. For young pigs they are best 
fed along with skim milk, buttermilk or whey. After 
weaning an excellent ration consists of these by-products 
of the dairy with a mixture of bran or sharps and barley 
meal. \V)ien no dairy by-products are availa.blc, a mixture of 
brewers’ grains (fresh), barley meal and bran or sharps may 
safely be used. 

3, Wet Grams.— This food is a by-product of the brewing 
and distilling industries, and represents the residues of the 
grains (chiefly barley) which have been converted into malt 
and subjected to thorough extraction with water. It con- 
tains all the husk of the barley, a considerable proportion 
of which is digestible, and also the bulk of the albuminoids 
or flesh-forming substances pre.scnt in the original grain ; 
the greater part of the starch will have been removed. It is the 

* There is considerable divergence in the grading of milling offals in 
difierent parts of the country, but for general purposes they may be grouped 
into the three classes of bran, sharps (or shorts) and middlings (tliirds), the 
last named being the most like flour in character, -w^hilst sharps (or pollards) 
are intemiediate between this and bran. 



1915.] The Utilisatiox of Cereal Offals. 301 


cheapest per food luiit included in the table, and is largely 
used for feeding dairy cows. It is very palatable, and the 
low cost of the food is due to the fact that the difficulties of 
carriage restrict the consumption of tlie grains to the neigh- 
bourhood of breweries or distilleries, and to the fact that it 
varies very much in composition. In using ^vet grains 
special care must be taken that tliey arc delivered fresh, and 
that no more are given to the animals than can be consumed 
without causing scour. Over-feeding, especially after storage, 
is apt to lead to digestive disturbances. Where cleanliness 
and supervision of feeding arc exercised, tliis feeding stuff 
is very economical for the production of milk. It is largely 
used in Holland for fattening old cows for beef. 

Occasionally fresh grains are stored in pits for subsequent 
use in much the same way as silage is preserved. In such 
cases a little salt is usually mixed u'ith the grains. 

4. Dried Grains . — For convenience of sale and >lorage 
^\■ct grains are frequently dried by machinery. 

As a feeding stuff, dried grains are intermediate between 
undecorticated cotton cake and sharps ; in round figures the 
relative feeding values of the three may be placed at 4:5:6. 
There is a good deal of difference of opinion as to the relative 
feeding value of distillers' grains and bnuver.-’ grains. Tlie 
former are generallv the more expensit’c to buy but if the 
foods are judged by tlieir chemical eompctsitiom there ran 
be very little differeiK'c between tlie two. It must be 
rememberecl, houauxu', that while chemical anah'sis is useful 
iis a guide, it does not afford completo information a> to tlie 
relative feeding value of different commoditie>. 

Dried giuin.- are much liked by stock and are generally 
recognised as an excellent Icodiiig stuff for latteniiig cattle, 
milking cou's, and especially for suckling ewes and growing 
lambs. As a food for liorsiis thet' arc perliaps less wideh' 
known ; theoretically 6 to 7 lb. of dried grains should equal 
5 lb, of oats, but numerous experiments both in America 
and on the Continent haw' shown that, pound for pound 
and in moderate quantities, tliey may bo equal to oats for 
feeding horses at ordinary work. At present they are \X'r\' 
much cheaper per food unit. Dried grains are quite whole- 
some and should be given a trial when easily obtainable. 
Their manurial value consumed at the liomcstead is, according 
to Hall and Voelckcr, 29s. per ton. 
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5. Mali Culms , — Malt culms, or coombs, consist of the dried 
rootlets and shoots screened from the kilned malt. High 
quality culms are light coloured, crisp and nearly free from 
dust ; they possess a pleasant aromatic smell. They vary 
widely in composition, but ma}" contain about 26 per cent, 
of crude albuminoids, i per cent, of oil, 46 per cent, of 
carbohydrates and ii per cent, of fibre.. It should be 
noted, however, that a considerable proportion of the in- 
gredients classed as crude albimrinoids are not “ true albu- 
minoids,'' but possess a relatively low’ nutritive vnlue. Malt 
culms are highly palatable and digestible and are readily 
eaten by all classes of stock. They impart a relish to less 
appetising foods, and are specially suitable for feeding to 
sheep and daiiy cows. IMalt culms may be fed in the same 
way as dried grains and in somewliat similar quantities. 

A word of w’arning is necessary against feeding excessive 
quantities of malt culms, as they are apt to lead to digestive 
trouble and may cause abortion in breeding animals approaching 
parturition. The use of dark coloured culms and culms 
containing large amounts of dust and other impmdties should 
be avoided. Provided, howaw’er, that care is taken to use 
only good quality culms, farmers will find in them a valuable 
and economical feeding stuff.* 

6. Brei^^ers' Dried Yeast . — -This by-product of brewing is 
widely utilised on the Continent as a feeding stuff for cattle 
and pigs. It contains approximately 48*5 per cent, of 
albuminoids, -5 per cent, of oil and 35 per cent. * of carbo- 
hydrates. The percentage of ash (mainly phosphates) is 
high. This feeding stuff has not hitherto been much used 
in England, bnt its composition, and the fact that it has 
given excellent results with all classes of live stock on the 
Continent, sho\v that it is clearly worth the attention of 
farmers in this country. 

7. Gluten Meal and Gluten Feed . — These feeding stuffs are 
residues from the manufacture of starch from maize and one 
or two other cereals. The former consists mainly of the 
gluten layer, and is therefore rich in albuminoids. Gluten 
feed, on the other hand, is the result of a less complete 
separation of the gluten layer, and contains more fibre and 
less albuminoids than the meal. Both " meal " and “ feed ” 
are fairly rich in oil, but arc reladvcly poor in mineral matter. 

Gluten meal is largely used in this country as a nitrogenous 
ingredient in compound feeding cakes, and is to some extent 
fed alone to dairy cows. Both of the by-products are 

♦ Information in greater detail as to the feeding of malt culms is given 
in this Jotirnal for June, 1915, p. 239. 
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extensively used in America and on the Continent for feeding 
to fattening stock and to dairy cows, the best results being 
obtained when they are given in conjunction with other 
concentrated foods. In mixtures they are also suitable 
for feeding sheep, pigs and poultry. Gluten meal and gluten 
feed may be used in part to replace beans and peas, which 
they resemble in composition. 

In the few cases in which gluten feed has been used 
extensively in this country it has given very good results 
when fed up to 5 lb. daily. In the United States, where it is 
always fed in conjunction with a light material such as 
wheat bran, it has been fed with excellent results for dairy 
cattle and fattening stock. 

8. Maize Germ Meal . — This meal is prepared by removing 
the germ from the maize grain and grinding it up separately. 
It usually contains about twice as much oil as the maize 
grain itself and slightly more albuminoids. Tlie carbo- 
hydrates in the germ meal which are about 10 per cent, 
less than in the maize grain, comprise, in addition to starch, 
a certain amount of sugar. It is this sugar which imparts to 
the meal its characteristic sweetness. Maize gerna meal is a 
favourite feeding material, particularly for dairy cows. 

9. Rice Meal . — In preparing the rice grain for human food 
the outer husks, commonly known as rice hulls " or “rice 
shudes/' are removed hrst. These “hulls” or “ shudes,” 
which consist principally of wnody fibre and are often 
adulterated with a large amount of siliceous or sandy material, 
are of little or no feeding value and may even be positively 
harmful. It is important therefore that tliey should form 
no part of rice meal, which should consist of the reddish or 
bran layer immediately enclosing the white grain of commerce, 
together v;ith broken pieces of the grain itself. 

Rice meal is essentially a starchy food. It is also rich in 
oil, but it is probable that this is of relatively low* feeding 
value. The meal is particularly valuable for mixing with 
beans, decorticated cotton cake or with soya bean cake. It 
should not be used with common cotton cake. Rice meal is 
useful for pig feeding and may form part of the ration of 
fattening bullocks. It may also be used to replace to some 
extent cereal grains in rations for horses. Care should be 
taken to avoid samples containing more than about 2 per cent, 
of siliceous matenal, and, in view of the liability of the meal 
to turn rancid, large stocks should not b: stored. 
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10. Soya Bean Cake and Meal , — Soya bean cake is made 
from the bean of a leguminous plant (Soy« hkpida). This 
bean has long been extensively grown in the East, where it 
forms an important article of human food, but only since 1908 
has it been imported in quantity into this country. It differs 
from the common field bean in being rich in oil. To a small 
extent tlie soya bean itself is used as a cattle food, but, as 
a rule, the greater part of the oil is first removed by seed 
crushers, the residual cake or meal being used for feeding 
purposes. In the ordinary course the oil is removed by heat 
and pressure, the residue being in the form of a cake which 
still contains a considerable percentage of oil. A soya bean 
meal, however, is also sold, and from this nearly the whole 
of the oil has been extracted by means of a chemical solvent. 

Soya bean cake usually contains 40-45 per cent, of 
albuminoids and 6-8 per cent, of oil. It can be mixed without 
danger with maize gluten feed, and a combination of bean 
and rice meal. It is usually fed in combination with common 
cotton cake. At present prices it is a very cheap feeding stuff, 
but should be fed with discretion as it possesses distinctly 
laxative, not to say scouring, properties. It is suggested that 
it should never exceed one-fourth of the concentrated ration. 
“ Extracted meal is much poorer in oil than the cake, 
containing only about 2 per cent., but it is correspondingly 
richer in albuminoids. It should be fed in moderate quantities 
along with other less concentrated foods, bean cake 

and meal have a high manurial value, similar to that of 
decorticated cotton cake, and considerably higher than that of 
linseed cake. 

11. Coco-nut Cake,* — Coco-nut cake is made from the 
fleshy portion of the coco-nut after the oil has been extracted. 
It is not largely used for feeding in this country but is in 
considerable request on the Continent. 

An average sample of coco-nut cake may contain 22 per 
cent, of albuminoids and 10 per cent, of oil ; it is thus not 
so rich in flesli-forming substances as linseed cake, but in 
other respects is not dissimilar to that feeding stuff. On the 
Continent coco-nut cake is favoured as a food for dairy stock. 
It is damped before use and fed in quantities of from 3 to 
4 lb, a day ; it is said to be eaten readily. Sufficient data 
as to its suitability for stock feeding in this country have 
not yet been accumulated. Theoretically it should be about 

* See also Special Leaflet No. 20 [Coco-nut Cake and Palm-mti Kernel 
Cake], 
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equal to linseed cake, and, at present prices, farmers would 
be well advised to use it as a substitute for more expeasive 
foods in the concentrated rations for dairy cows, and they 
should certainly give it a trial in feeding for meat production. 

12. Palm-nut Kernel Cake."^ — ■Palm-niit kernel cake is made 
by pressing the kernels of the nuts of the oil palm, a species of 
palm that is grown extensively in the West African Colonies and 
Protectorates. Almost the whole export of tliis product has 
hitherto gone to Germany, where large, factories have been 
erected for crushing the kernels and prcuLiring the products 
for market. It is hoped that it may nrav be possible to 
arrange for the crushing of palm-nut kernels in this counlry. 
The kernel contains about 50 per cent, of oil. and after crushing 
is sold in the form of cither cake or meal containing about 
7 to 8 per cent, of oil and 17 to 18 per cent, of albuminoids. T]ie 
meal is sometimes further treated with chemical solvents 
and its content of oil may then be reduced to as little as 1-5 per 
cent. 

Palm-nut oil, which is largely used for human food, is 
very suitable for certain classes of stock, but there is not 
sulTicient information available t(i enable a definite comparison 
to be made between palm-nut and lin.seed oils. The experience 
of foreign stock-feeders w'ould appear to indicate that palm- 
nut kernel cake would make a ^'ery good substitute for linseed 
cake in feeding dairy' cattle. Cm\s may' receive up to 5 lb. per 
head pei; day. 

Palm- nut kernel cake docs not keep so well as lin-eed or 
cotton cakes, and users should nor lay in large stocks. 

13. English 'Beans are much cheaper per food 

unit than the cereal grains, and may be fed to advantage m 
conjunction wifli any ]axati\'e concent rat food. Beans 
should be used witli discretion as they arc very binding. 
With linseed cake they form a ^'cry popular finishing ration. 

14. Fish Meal . — Fisli meal is produced from fish offal, 
and from whole hsh 'which is unsaleable owing to an excessive 
supply. Provided it has been carefully prepared, fish meal 
forms a suitable supplementary feeding stuff for farm 
animals, and may^ be used with advantage for cattle, pigs 
and poultry. As most of the fish incal manufactured in 
England has hitherto been taken by the Continent, it i> likely 

* See also Special Leaflet Xo. 20 {('oco-nut Cake and i'xlm-nut Kernel 
Cake). 
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t}iat it will now be available in some quantity, and that 
farmers may find it a cheap feeding stuff. The richness 
of fish meal in protein (55 to 65 per cent,), of which 
a considerable proportion is easily digestible, renders it 
specially suitable for combination with other foods relatively 
poor in this ingredient, such as roots, potatoes, hay, straw, 
and the starchy cereal grains and offals. If fed in too large 
quantities, or if it contains too high a percentage of oil, both 
meat and milk are liable to be tainted. High grade fish meal 
should not contain more than 3| to 5 per cent, of oil. Among 
the mineral constituents present are phosphate of lime and 
salt, both of which are necessary in the feeding of farm animals. 
In the case of salt, however, an excess may cause illness, 
especially in pigs, and for this reason the. proportion of salt 
in fish meal should not exceed 5 per cent. As a result of the 
experiments which have been conducted by stock-feeders 
it is suggested that the following quantities might be given 
daily to the different kinds of farm stock : — ■ 

Cattle — 2 lb. for every 1,000 lb. live weight. 

Pigs— J to i lb., according to weight. 

Slieep — to -1 lb. for every 100 lb. live weight. 

For poultry feeding, fish meal witli a low percentage of 
oil and salt should be selected, and the birds should be gradually 
accustomed to the food. Adult fowls should receive not 
more than 10 per cent., and chickens not more than 5 per 
cent, of their whole diet in tins form.'*' 

Compiling Rations. 

In compiling rations for the various classes of live stock 
it is desirable to select those feeding stuffs which, although 
not necessarily the cheapest absolutely, are the cheapest for 
the purpose in view. Where an abundant supply of grass or 
similar succulent green fodder is available, it is not usually 
necessary in the case of ruminant animals, or animals at 
slow and easy work, to feed much concentrated food in 
addition. The chief use of a concentrated food is to 
supplement one or more of the ingredients that may not be 
present in sufficient quantity in the fodder upon which the 
animal is feeding. 

As autumn approaches, pastures usually begin to fail, or 
at all events they become less sustaining by reason of the 

* Further information as to the feeding value of fish meal will be found 
in this Journal for November, 1914, p, 688. 
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fact that a large proportion of the plants then reach 
maturity. It usually becomes necessary, therefore, at this 
time to add to the food ingredients of the diet by the use of 
concentrated feeding stuffs. The chief requirement in tiiis 
respect is generally albuminoids. 

For dairy cows, a judicious blend of two or more of the 
following feeding stuffs will probably be found the most 
suitable and economical at the present time : — Linseed cake, 
coco-nut cake, maize gluten feed and brewers' grains. For 
well-grown store cattle a selection, preferably a blend, may 
be made from soya bean cake, linseed cake, dried grains and 
cotton cake. Calves suckling, or on llie pail, or new'ly 
weaned, may be pushed forward by a moderate allowance of 
linseed cake, bran and crushed maize. 

A suitable lamb food may consist of linseed cake or bean 
meal, crushed maize, dried grains, and rice meal. For ew'es 
in improving condition at tupping time, a little linseed cake 
and crushed maize, or tail " oats, would form a suitable 
addition to the usual pasturage. For horses at farm work 
the ration may consist of sharps, maize and bean meal, w*ith 
a little bran in addition if no green forage is available. 

Growing pigs and breeding sows will obtain much of the 
sustenance required from vegetable foods such as clo\'er, 
vetches, lucerne and rape. Later, wustc potatoes will be 
available for this purpose. All such food may be. supple- 
mented by ^'tail" corn, wheat offals and rice meal. 
Fattening stores may be fed largely on sharps with the 
addition of some food rich in albuminoids, such as palm-nut 
kernel meal or dried yeast. 
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GROUND NUT CAKE. 

The ground nut, earth nut, monkey nut or pea nut 
(Arachis hypo^aea) is grown in most of the tropical and 
subtropical regions of the world, and to a certain extent in 
countries where a temperate climate prevails. The chief 
countries from which ground nuts are exported are, in order of 
importance, India, Senegal, Gambia, China and Nigeria. A 
slowty but steadily increasing production has taken place 
ill the tropical parts of the British Empire in recent years. 
The chief importing countries for ground nuts, in order of 
importance, before the war, were France, Germany and 
Holland, and the most important crushing centres, also in order 
of importance, were ^larseilles, Bordeaux, Dunkirk, Hamburg 
and Delft. 

The ground nuts imported into the United Kingdom prior 
to the war were mainly used either in confectionery (as a 
cheap substitute for almonds and pistachio nuts) or as edible 
nuts ; on the Continent they are chiefly used as a source of 
oil and of feeding cake for stock. The nuts arc now being 
crushed on a small scale in the United Kingdom, and ground 
nut cake of British manufacture will be on the market shortly. 

The oil is obtained either by pressing or extraction. The 
pressing seems to be carried out in three distinct stages : 
the first (cold) pressing gives an almost ('olourless oil of 
pleasant taste and smell which is largely used for table purposes 
and in the manufacture of margarine ; the oil from the second 
pressing (cither cold or >yarm) is sometimes fit for tabic purposes, 
but is mostly used for burning ; and that from the third 
(warm) pressing is a ycIIo\\'ish oil of less pleasant taste 
and smell, which is used in the manufacture of soap. When 
the oil is only to be used for the manufacture of soap the 
whole is usually extracted by chemical means, and as the nuts 
must then be previously ground, the residue after extraction 
is in the foi-m of meal. 

Only in the case of the very best ground nut cake are the 
nuts shelled in Europe, and in this case most of the seed-coat 
is removed in the process. Host of the cake is made from 
Indian-shelled nuts, in which case only the shell is removed, 
not the seed-coat and germ. Ground nuts obtained from 
China and Africa are, as a rule, of much better quality than 
those exported from India. The last-named, owdng to the 
native practice of wetting them, generally arrive in Eurojx; 
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in bad condition and yield a dark-coloured cake, much of 
which can be used only as manure. Kiforts are, however, 
now being made to improve the quality of the Indian exports. 

Colour, etc. — Sami^lcs of tlie cake vary in colour from an 
almost pure white to a grey or grey-brown. The more nearly 
the colour is pure white, the better is the sample and the 
smaller is the likelihood of adulteration. (Good cold-prcsscd 
cake from decorticated nuts is white or light grey-brown). 
Yellow or grey-yellow cakes and dark-coloured meals should 
be suspected of being iho produce of nuts jnostly spoilt by 
fermentation and possibly adulterated. Good cake from 
unspoilt nuts has a sweet, pleasant, bean-like taste, and a 
fresh, oily smell ; the ]:itter, liowever, is easily lo.st as the 
fat has a great tendency to gtj rancid (some experimenters, 
however, think tliat cake witli a high fat content keeps better 
than one with a low). The effect of warm pressing is to give 
the cake and meal therefrom a red appearance, as the rcddislr 
seed coat is tlien broken up lincly. whereas in cold-pressed 
cakes it is present in large pie'ccs and recognisable as red 
spots. 

Composition ~An'dLybij> of decorticated ground nut cake 
show that this feeding stuff is very ri(T in protein. Rufisque 
cake is usually sold in Germany with a guaranteed minimum 
of 4S per cent, of crude protein (over 50 per cent, is often 
found), with 6 to 9 per cciit. of fat, about 25 per cent, of carbo- 
hydrates, and less than i per cent, of sand ; vhile ordinary 
decorticated samples arc usually guaranteed to contain 46 per 
cent, of crude protein and 7 to 8 per cent, of fat, and they 
contain in addition up to 9 per cent, of fibre and from 2 to 3 per 
cent, of sand. 

The following analyses are given by various authorities : — 


— 1 

Moisture. 

Oil. 

Cnule f Carbo- | 
Protein, 'hydrates.! 

Crude | 
Fibre, i 

Ash. 

Ground Nut Cake ; Pei cent. Per cent. Per cent. Per cent.;Per centJPer cent. 

Kellner : 1 
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1 40-31 

j 21-71 

i 470 j 

5 ’05 




310 


Ground Nut Cake. 


[JULY, 


Digestibility . regards digestibility it seeras to be 
accepted that both protein and fat in decorticated ground nut 
cake are about 90 per cent, digestible on the average ; the 
figure given for the average digestibility of the carbohydrates 
varies— it has recently* been placed at 93 (Kellner's figure 
is 84). The following are Kellner’s figures for digestible 
constituents of decorticated cakes compared with those for 
other foods : — • 



Oil. 

Crude 

i Carbo- 


Protein. 

j hydrates. 

- - 




-I 

Ground Nut Cake, decorticated i 

Per cent. 

Per cent. 

Per cent. 

Ordinary 

8-30 

40-00 

20-00 

Ruftsque 

6*30 

46-70 

2o-6o 

Decorticated Cotton Cake 

8*46 

35 ‘2 b 

! I 7‘42 

Undecorticated Cotton Cake . . 

5 -II 

i6-Q4 

; 17-68 

Linseed Cake 

9-20 

} 25-80 

! 26-52 


According to Voclcker the ash contains 7*62 per cent, 
of nitrogen, 2*0 per cent, of phosphoric acid and 1-5 per 
cent, of potash. The residual manurial value is high : adopting 
Hall and Voelckcr s scale, the value works out at 66s. 2d. 
per ton if made into dung, and 89s. id. per ton if consumed 
on the land. These are higher figures than for any other 
food shovTi in Hall and Voelcker's Tables. Ground nut 
cake used in England in the past has at times contained excessive 
amounts of sand and earthy matters. 

Feeding Value . — Decorticated ground nut cake would form a 
suitable substitute for decorticated cotton cake, and can be 
used for all classes of stock to add to rations which are poor 
in protein. If of good quality it is readily eaten by all animals. 
The best results are obtained from its use when fed in moderate 
quantities and introduced into the ration gradually, in which 
case it has no effect on the taste of milk or meat. 

For dairy cows, up to lb. per head per day can be recom- 
mended ; the milk and butter are said to sufer in flavour 
with larger quantities ; with small quantities some experi- 
menters report a favourable effect on the quality of the butter. 
Ground nut oil was added to the ration of dairy cows in an 
experiment at \\y^ College without producing any appreciable 
difference in the yield of milk or percentage of fat. From 
2 to 4 oz. per head per day improved the flavour of winter 
butter, but larger quantities made the cream difficult to 
chum and the butter was soft in texture. 

* lUustyiertes Landwinschafts Lexicon, lyio. 





Ground Xut Cakiu 


1915-] 


311 


Fattening cattle may bo gi\Nn u]) to 4 1 lb. per head per 
day ; and fattening caluer; may receive up to il lb. per head 
per day. Excellent results have been obtained in the Bremen 
district by feeding calves with a gruel made up with decorticated 
ground nut cake, separated milk and warm water. Experiments 
at Woburn in 1892 with fattening bullocks showed that the 
cake could replace beans in a mixed diet and give as satis- 
factory results. 

Pigs may be given up to 2 lb. per head per day, and a iirm 
bacon of good quality is said to result from the feeding. Care 
must be taken to begin with very small quantities. 

It would probably be best not to give sheep more than 
from I lb. to i lb, per head per day. 

For horses ground nut cake seems to ha^v been found specially 
suitable, and numerot,is experinumts have been made in which 
this food has satisfactorily replaced part of the oats ration 
for horses. Thus in a ration of 12 lb, of oats 4 lb. of the oats 
might he replaced by 2 lb. of ground nut cake, or 6 lb. of the 
oats by 3 lb. of ground nut cake. In Schleswig Holstein it is 
usual to begin by replacing i lb. of oats by I lb, of ground nut 
meal, and gradually increase this amount, It has further 
been used in man)' cavalry regiments in the German army 
with good results. If the cake is gi\'eii to liorses it is best 
fed crushed, and either spread out dix’ oter their othm' foods 
or mixed with the latter. 

Ground nut cake sometimes cause- eajistipation ; where 
this is found to be the case it could be i-emedicd by regulating 
the other foods in the ration. 

Possible Danger from Feeding (iroimd Xui CuCc.— Whole 
the high protein content is largeh^ re^pon^ibIe for the high 
feeding value of the cake it is also a source of danger, favouring 
the production of harmful decomposition products, though 
this can, as a rule, only occur when nuts in bad condition 
are used for making the cake. In a case of poisoning of 
COW'S investigated at the Kiel A eterinar\' Institute the cause 
was found to be the presence of these decomposition products 
of the protein of earth nut cake. Decomposition is liable 
to set in where the nuts Iiavc been shelled before transport, 
but where it does occur it is almost entirely confmed to Indian 
nuts and is due to the wetting of the nuts before they are 
shipped. Faulty storage of tlie cake or meal is also likely 
to cause decomposition. Pott insists that decorticated cakes 
of which the protein content falls below 47 per cent, should 
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a priori be regarded with suspicion as being spoilt or coming 
from spoilt nuts ; and that suspicion should increase when 
the cake contains relatively much amide nitrogen and little 
sugar.* 

Besides the protein decomposition products, cakes may 
contain rancid fat, decomposed starch, alkaloids, mould 
organisms and insect larvae. There have been many instances 
of animals steadily refusing ground nut cake even though 
it appeared clean and unspoilt, and this may have been due to 
one or other of the factors mentioned. If the cakes have a 
rancid, bitter, or sharp taste they should certainly not be fed to 
animals ; and if tliere is any doubt on the point they should 
be cooked and fed to fattening and draught animals, and not 
to dairy cows, breeding animals and young animals. 

Adulteration of the cakes and meals has been practised 
in the past, and inferior samples may be due to this cause. 
Both undccorticated cake and meal are more easily adulterated 
than decorticated cake, but the two former seem to be 
disappearing from the oil cake trade. 

Numerous instances have occurred in which illness has 
been caused in animals owing to samples of decorticated 
cake containing castor oil seeds. | These seeds may be present 
in consignments oi nuts sent to Europe, but their presence is 
also possibly due to the cake being pressed on the same machines 
as castor oil seeds without the residues of the latter ha\hng been 
removed. A serious case of poisoning from this cause was 
reported in France in 1913 :§ in which five cows aborted and 
one died through feeding on earth nut cake of the kind 
commonly used in France. A guarantee should be obtained 
from the vendor as to the absence of castor oil seeds from 
the cake. 

Besides the possibility of spoilt and adulterated cakes, a 
third source of trouble in the past has been the presence of 
hairs on the cakes from the pressing cloths, though these hairs 
are usually easily visible on the outside of the cake. 

Broken ground nut husks are frequently used to adulterate 
cakes and meals. The husks arc also occasionally ground, 
mixed with molasses and used as a cattle food. The product 

* Spoilt cakes were found to contain from 1*2 to 5*3 per cent, of sugar 
(reckoned on fat free organic matter) ; normal cakes from 6-2 to 9-1 per cent. 
Spoilt cakes contained from 0*3 to 0*5 per cent, of amide nitrogen ; normal 
cakes not over 0'34 per cent. Spoilt cakes showed an average fat acidity of 
75*3 per cent. ; normal cakes 28-4 per cent. [BmU, de VAgric., 1906, No. 7), 

f For a statement on the inclusion of castor oil seeds in cakes, see p. 359. 

§ Bull. Soc. Nat. d'Agri., 1913. 
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known in Germany as ground nut bran " is generally a 
mixture of ground nut seed coats and husks. 

Damaged and mouldy ground nut cake is used as a manure. 

A leaflet giving statistical and commercial information 
regarding ground nuts can be obtained free on application 
to the Imperial Institute, and an article giving detailed 
information as to the cultivation, preparation, ,and uses of 
the nut will be found in the Bulletin of the Imperial Institute 
1910, Vol. 8 , No. 2 (London : Eyre and Spottiswoode, is. 2 ( 1 . 
post free). 


THE FAILURE OF A CROP OF BARLEY. 

Arthur Amos, M.A., 

School of Agriculture, Cambridge University. 

The following report is a record of the causes of failure of 
a crop of barley which were investigated by the writer as 
Agricultural Adviser of the Cambridge School of Agriculture. 

Preliminayy . — A letter was received from a Norfolk farm.er 
stating that seed barley wliich he liad purchased and sown on 
the greater part of a 20-acre field had failed to germinate, 
whilst home-grown barley, planted on the remainder of the 
field, had produced a satisfactory plant. 

Enquiry from the grower of the purchased seed, who farmed 
in another part of Norfolk, showed that seed from the same 
.’^ample liad been sown upon three fields on the grower's farm 
and on several of his neighbours' fields with excellent results, 
and, further, that another portion of this sample had 
been sown upon a farm near the scene of the failure, and 
had produced a very good plant. 

The affected barley field was examined on iith May, when 
the following observations were made > 

Soil.—ThQ soil upon wEich the barley w^as sown is a poor 
and very light blowing sand (called Breck Land in Norfolk), 
and is typical of a considerable breadth of land in Norfolk and 
Suffolk. 

Previous Cropping and Treatment . — In 1914 field had 
been cropped with mangolds, and as a result of the thorough 
•cultivation of this crop the soil was left very loose in texdure. 
The field had been ploughed during the winter, and after 
harrowing to produce a tilth the field had been seeded with 
the barley in March. At the time of seeding the soil was 

T 
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very loose, and the coulters of the drill sank deeply into the 
soil in places. 

The Seed,— The seed was described by the foreman as being 
a very good sample in appearance, and before planting it 
had been dressed in order to protect it from damage by 
game, which in this part of the country are very numerous. 
Only 8 pecks per acre were drilled in place of the customary 
10 pecks because it was desired to make the seed run as far 
as possible. The same quantity of home-grown seed had 
been sown upon the remainder of the field. 

Germination . — Enquiry elicited the facts that both the 
purchased and the home-grown seed germinated very slowly 
owing to cold and inclement weather, that the home-grown 
was always much the better plant, and that the purchased 
seed was always very thin, and rapidly lost plant after it was 
through the ground. In consequence of this the part originally 
sown with purchased seed was re-so\vn in April. 

The Crop . — On nth May the part of the field cropped with 
home-grown seed presented a uniform but very thin crop.. 
The part cropped with purchased seed was a complete failure, 
only a few scattered plants remaining, though the second 
sowing had since germinated and produced a good plant. 

Depth of Seed.—h. number of plants and germinated seeds 
were dug up in various parts of the field. It was noticed that 
whilst the barley sown at the second sowing, in April, was 
buried at a uniform depth of i in. to i| in., the first -sown 
barley was very deeply sown and very irregular in depth, 
some seeds being found as low as 4 in. in the soil. It was 
further noticed that without exception all the grains dug 
up from the first sowing had germinated (a fact easily detected 
by the roots attached to the grain — ^see Nos. i, 2 and 3 in the 
illustration), but in the vast majority of cases the primary 
stem had been eaten through by wire worms, a number of 
which were present in the soil. Of the plants which had 
survived, the greater part were from seeds which had been 
fortunate enough to be buried at a shallow depth. 

Later in the day, by the courtesy of a neighbouring farmer, 
the writer was enabled to see another field sown with barley 
from the identical sample which had failed on the first field. 
This field, which had been sown at the same time of year on 
similar land to that bearing the affected crop, and on the same 
tilth, namely after mangolds, presented an almost perfect 
seeding. There were, however, three conditions which varied 
from the first field. 
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These were : — (i) 10 pecks of seed per acre were sown instead 
of 8 pecks ; 

(2) The soil was consolidated by rolling before 

seeding ; and. consequently, 

(3) The seed was so^\'n to a uniform depth of 

from 2 to 2 1 in. 

In the illustration below, Nos. i, 2 and 3 arc seeds sown 
3 in. to 4 in. deep, which have germinated and have then been 
eaten by wire worms ; Nos. 4 and 5 are plants which have 
grown from seeds sown 3 in. to 4 in. deep and have produced 
weakly plants ; No. 6 is a healthy and vigorous plant grown 
from seed sown only il in. deep. 



Conclusions. 

From the facts already stated, it is obvious that no one factor 
can be given as the sole cause of the failure of the first barley 
crop. On the contrary, it would seem that a number of causes 
each contributed its share to the weakening and final destruc- 
tion of the barley plants. These causes are as follows : — 

(i,) Vitality of the Seed . — It is obvious that, since the same 
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sample of seed has on several other fields produced satisfactory 
results, no great fault can be found with the seed ; nevertheless, 
if the foreman's statement is correct that no more seed was 
sown on that part of the field cropped with the home-gro^vn 
seed, then it is clear that the vitality or vigour of the home- 
grown seed was greater than that of the purchased sample, 

(ii.) Dressing of the Seed. — ^The dressing of the seed with a 
tarry preparation for the purpose of keeping away birds, good 
practice though it is, does tend to retard germination to a very 
slight extent, as the writer has tested experimentally, 

(iii.) Weather. — The weather following seeding was cold and 
not favourable to quick germination. 

(iv.) Looseness of the Seed-Bed, — -This factor contributed in 
no small way to the failure, since it was owing to this that the 
first seeding was buried so deeply in the soil ; as a consequence 
of this (i) a very large portion of the reserve food stored in the 
barley grain had to be msed up in forming the long primary 
stem necessary to reach the surface of the soil (see No. 5 in 
the illustration), and (2) the wire worms were enabled to mmve 
freely through the soil. 

The looseness of the seed-hed can be easily overcom,e by 
thorough harrowing and rolling before the seed is sown, a prac- 
tice which was adopted by the successful grower on similar 
land. On such light land, the importance of consolidating the 
soil immediately below the surface cannot be too strongly 
emphasised, not only for the sake of uniformity in depth of 
seeding, but also for the sake of forming a good foothold for 
the roots and supplying them with moisture. 

(v.) Wireworm. — The three causes already mentioned had 
each helped to weaken and delay geimination, consequently 
the wireworm in this open soil had an easy opportunity of 
killing the barley. 

(vi.) Quantity of Seed. — The reduction in the quantity of 
seed sown, from the normal of 10 pecks to 8 pecks, was a very 
important factor in the failure, Wireworms do not damage the 
plants in proportion to the number of seeds sown. On the 
contrary the dam.age done by them is always mmst serious in 
a thinly-planted field, It is, therefore, quite conceivable, that 
had 10 pecks been originally sown, sufficient would have been 
left to have produced a successful crop. 

It should be remem,bcred that the secondary roots upon which 
the plant depends for its sustenance, are alway formed near 
the surface, hence deep sowing does not, as is so often supposed, 
necessarily encourage deep rooting or drought resistance. 
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THE HITCHIN BACON FACTORY. 

J. W. Welsh. 

The Hitchin Bacon tactory owes its origin to a movement 
started by a number of farmers living in the neighbourhood of 
Bedford These farmers considered that, as the dealers formed 
a kind of “ring,” they did not receive the value for their pigs 
when sold in the local market that they might reasonably have 
expected if there had been free competition. After giving the 
matter some consideration a party of the most energetic 
and influential of the farmers paid a visit to Roscrea and 
other large bacon-curing establishments in the South of 
Ireland, and also to some of the English factories. In due course 
the farmers interested formed a committee. A promise was 
received that, if the farmers would subscribe 5,000 among them- 
selves, arrangements would be made to supply any further 
capital required. The necessary amount was subscribed by 
some 220 farmers. At this stage, however, the Bedford 
members became less enthusiastic in their support of the 
project, and it was decided by some of the most enterprising 
of the Hitchin members to establish the factory in their own 
district The building was accordingly erected at Hitchin and 
formally opened there on April 13th, 1913. 

In the erection of the Hitchin factory the aim has been to 
combine simplicity of construction and ease of supervision with 
a liberal supply of light and good ventilation. Full effect has 
been given to this aim, and it may fairly be claimed that the 
factory is the finest of its kind in the country. 

The factory is built of brick, laid throughout in cement. The 
main building has a frontage of red brick of 181 feet, a depth 
of 139 feet, and a height of 30 feet 6 inches. The engine-room 
and pig pens are behind and outside the main building, and 
the total length of the building is 257 feet. 

The killing and curing operations are carried out on the ground 
floor, the curing rooms being strongly insulated against outside 
temperature. The temperature of the chilling and curing rooms 
is maintained at 38° F. and 42° F., respectively, by the use of a 
d-ton refrigerator plant 

In the following notes an attempt is made to give an 
impression of the routine work of the factory: — 

Purchase of Pigs — A postcard giving the price of pigs for 
the following week is posted every Saturday to all the known 
pig keepers wdthin a radius of 50 to 70 miles of the factory. Pig 
keepers are invited to send their pigs either by rail or by cart 
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on Mondays, Tuesdays, Wednesdays or Thursdays. When pigs 
are sent by rail the factory pays carnage on lO pigs or over up 
to 100 miles, but if the farmer carts the pigs himself he has to 
deliver them free. 

As the shareholders have not been able to supply the requisite 
numbers of animals, a proportion of the pigs are bought from pig 
keepers who are not shareholders and, when necessary, from 
dealers. 

All pigs bought are paid for by dead weight, the factory 
paying for the whole carcass with the exception of the intestines 
and pluck. 

Treatment in Factory , — After the pigs have been delivered 
they are put into numbered pens, and each lot is earmarked with a 
number. This number is comnumicatcd to the owner to enable 
him to distinguish his own pigs if he comes to see them vyeighed. 

The pigs are held over for one night to allow them to rest and 
empty their stomachs as much as possible, and arc killed the 
following morning. 

From the commencement all pigs have been killed with the 
R.S.P.C.A. humane killer, or captive bolt pistol, which has proved 
very efficient, and altKough adding to the cost of the killing it 
is considered a gi'eat advance on the old and less humane system 
of bleeding to death. After tlie pigs have been shot they are 
hoisted by a shackle attached to the hind leg, which is hooked to 
an endless chain. The pigs are carried along by the chain and 
deposited on a running rail which conveys them to the bleeding 
passage. They are there bled, the blood running into a tank, 
where it is dried each day and eventually used as manure. The 
carcass is then conveyed to the scalding tank where it is scalded 
at a temperature of 150° F. At this btage the hair is scraped 
from the carcass, collected and dried, and afterwards sold for 
stuffing saddlery, etc. 

The pig is then drawn on the running rail to the singeing 
furnace. This consists of a cylinder containing a number of gas 
jets, through which mixed air and gas are forced with a powerful 
fan, thereby forming a series of strong Bunsen burners which 
give off an intense heat 

The pig is subjected to the heat of this furnace for 30 to 
40 seconds. The heat exerts a contracting influence on the skin, 
effacing wrinkles, and giving the carcass a plumper appearance. 
It also imparts the nutty flavour peculiar to the Wiltshire style 
of curing. After leaving the furnace the pig is lowered into a 
cold bath and cooled off, and any burnt skin is removed. 
The pig is then opened up and disembowelled near a table 




Fli; 1. — Ifangini[ F'loyr. Lciigth 139 fl. Showing I20 carcas>cs of pigs killed the ilay iK-fore 
ilie photograjih wa> taken. 



2.— Sausage, Pie-making, and Lartl ivefining Departments. Length 139 tt.. width 35 tt. 
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at which a number of women are ready to clean the intestines 
and similar organs. Parts of the intestines, when prepared, are 
used for sausage casings, the stomach and other parts for 
chitterlings, the fat is rendered for dripping, and the bladder 
filled with lard 

When the dressing has been completed the carcasses are con- 
veyed to the weighing scales. Weighing takes place at 12 o’clock 
noon, and the owners of pigs are invited to be present and see 
their own pigs weighed. A beam'Seale is provided for the 
weighing. This picks the carcass off the rail, weighs it, and 
replaces it on the rail. 

All pigs are bought by the score of lb., so that the farmers 
can check the weights with greater ease. The weights used are 
50 lb., 20 lb., 10 lb., 5 lb., and a number of smaller weights. 
After the pigs are checked and weighed the carcasses are split 
into halves, the back bones and flake lard are taken out, and the 
heads are cut off. The sides are then put in the chilling-room, 
at a temperature of 38° F., until the following morning, when they 
are trimmed up by having the blade bone extracted, part of the 
ham bone taken out, and the loin steaks, skirts, and any other 
ragged pieces removed. After having once more been placed 
in the chill room for 24 hours the loin steaks are sent to the pie 
department, and the skirts and trimmings to the sausage room 
for making saveloys, polonies, etc. 

After the sides have been chilled for from 36 to 40 hours they 
are dry-salted. The first part of the process is to inject a pickle 
of salt and saltpetre (no other chemicals are used) by the aid of 
a pump. I'o ensure uniformity in curing, the pickle is first injected 
into the thick parts, fore-end and gammon. The sides are 
then piled on top of each other, 1 0 sides high, in the curing room, 
at a temperature of from 40° F. to 44'^ F. As each side is 
placed on the top of the one below, it is lightly dusted with fine 
saltpetre and a thin layer of curing salt. The sides are left in 
the pile for nine or ten days, according to their weight. At 
the end of this period they are taken front the pile and tlie 
pickle is drained off, after which they are again piled up, this 
time with the skin uppermost, to drain, dry, and mature for 
another ten days. Ihe sides are then ready for use as green 
bacon, or for smoking. 

If smoked bacon is required, the sides are washed and dusted 
over with pea flour, hung in the smoke houses and smoked and 
dried with hard wood sawdust for from three to four days, 
according to the weather. In wet weather the drying takes 
longer. The heads are used for making brawn, and the chaps 
and feet find a ready market 
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The pie product department of a bacon factory is an important 
one. III the Hitchin factory heavy fat sows and pigs are largely 
killed for making sausages, pies, brawn, galantines, polonies,, 
saveloys, faggots, etc. The whole carcass is used for the pur- 
pose, and in this way a profitable outlet is found for this class 
of pig. 

Lard making is also a considerable industry. As soon as the 
flake is taken from the pig it is cooled off, and then put through 
a crushing machine to crush up the small globules and release 
the liquid fat more easily. The fat falls from the crushing 
machine into a small jacketed pan where it is melted and boiled 
to evaporate any natural moisture. After this it is run into a 
settling pan where it is allowed to stand for about six hours to 
allow any fibrous particles to settle to the bottom of the pan. 
It is then pumped into an agitator— a jacketed vessel with 
revolving paddles — where it is beaten up to get texture. It is 
then drawn off while in a semidiquid state into the different 
types of packages in which it is to be stored, e.g.^ bladders, parch- 
ment bags, tins, etc. 

Type of Pig Required of the first difficulties en- 
countered in establishing new bacon factories is to obtain locally 
pigs which produce bacon suited to the public taste. The pig 
required for a Wiltshire side should have a small shoulder (as 
this is the coarsest part, and in retailing realises the least 
money), a good deep middle, with a good loin and a good ham, 
and not too great a thickness of fat on the back. Top prices 
are usually paid for pigs weighing from 120 to igo lb. dead 
weight. 

The Large White most nearly fulfils these requirements, 
although some strains of this breed have to be fed over the 
weight quoted to get them properly finished. Some strains of 
Middle White also make very useful pigs, but one of the best 
bacon pigs is obtained by crossing a Large Black sow with a 
Large White boar, although almost any good sow will produce 
a good bacon pig when put to a pure-bred Large White boar. 

Support of Farmers . — Unfortunately the success of the 
factory as a co-operative institution has been somewhat impaired 
by the failure of the members to support it loyally. The farmers 
show a marked disinclination to bind themselves to send all their 
pigs to the factory, and still often sell to local dealers when- 
ever the price offered is higher than that offered by the factory. 
They fail to realise that their loyal support would increase the 
dividends and apparently forget that they have invested their 
capital in the factory. It should be pointed out, moreover, that 
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the competition of the factory has been instrumental in raising 
the local prices by from 5 to 7^ per cent., and that were this com- 
petition withdrawn, owing to the failure of the factory, the prices 
obtained might be considerably less than they now are. 

Some difficulty has also been experienced in the endeavour to 
induce the members to study the requirements of the factory 
in breeding the right type of pig, and in feeding to produce 
the best bacoa 

Results Obtained by the Factory . — The factory commenced 
working at a rather unfortunate time. The price of pigs was 
at first abnormally high, and with a run of falling markets a 
considerable sum of money was lost during the first 10 months’ 
trading. During the following six months, however, matters 
greatly improved, and after paying all charges this period showed 
a satisfactory profit. The sum of £42,486 was spent in the 
purchase of pigs in the first 10 months, wfiilc the total amount 
thus expended during the first full year’s working was £59,415' 

The speed with which the factory established itself is well 
shown by the fact that in the fifth month of its existence the 
goods sold amounted to £7,225 16s. 8d. The winning of the 
Empire Trophy at the Dairy Show has undoubtedly stimulated 
the growth of business. The Company has also since taken 
1st, 2nd, and 3rd prizes at the Royal Agricultural Show at 
Shrewsbury. 

Capital Required . other co-operative bacon factories 
are likely to be established in other parts of the country in the 
course of the next few years it may be of interest to give the 
experience of the Hitchin factory as regards the raising of the 
necessary capital and the cost oi working. It was found im- 
possible to raise in the district itself more than about half the 
capital required, or only sufficient to build the factory. To 
finance the trading part of the business, capital had to be 
borrow'^ed from other sources. A large amount of trading capital 
IS required to tide over the business until the first returns come 
in. The processes of curing and smoking take from three to 
four weeks, and a further period of six weeks must be allowed 
before payment can be obtained from the retailer. As it is the 
practice to pay the farmer in cash it will be seen, therefore, that 
to deal with 300 pigs a week costing, say, on an average, £4 each, 
a working capital of about £12,000 will be required. To start 
a modern bacon factory on even a moderate scale it will be 
necessary to raise at least £20,000. 
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NOTES ON FEEDING STUFFS IN JULY. 

From the Animal Nutrition Institute, Cambridge University. 

The feeding stuffs included in the following notes are the 
same as those mentioned in former notes,* and the method of 
calculation is the same as that already described. The large 
table, p. 323, gives the price per ton and per food unitf of 
about 30 feeding stuffs at London, Liverpool, Hull and 
Bristol on 28th June. These feeding stuffs arc arranged 
in the list, p. 324, in order of the average price per food 
unit at the four markets. 

As before, there is a certain amount of variation in the price 
of certain articles at the different markets, due no doubt to 
varying cost of transport from the centre of production or the 
port of landing. This variation, however, is not in most cases 
so great as to invalidate the average figures. The figures as a 
whole show that prices have fallen slightly, and this fall is 
specially noteworthy in wheat offals, which have no doubt been 
influenced by the fall in the price of whdat. Undecorticated 
cotton cake, both Egyptian and Bombay, is one of the few’ 
foods wLich have risen in price. It is now appreciably dearer 
per food unit than linseed cake, and at present prices it is 
not an economical food to buy. Maize and its products and 
rice meal are cheaper than last month. Oats and barley are 
still far too dear to use except in case of necessity. 

Suggestions for Rations in July. 

For Farm Horses at Work. — At this time of year w’ork is 
often slack, and the horses are allowed to graze wdth little 
or no added dry food. This is not a good preparo.tion for the 
hard work of the harvest. It will usually pay to give thorn 
some such ration as that suggested last month. 

For Milking Cows. — Heavy milkers are very liable to fall . 
off in their yield of milk towards the end of July or the 
beginning of August, especially wLen drought has cut short the 
supply of grass, as is the case this year. To prevent this they 
should be given a liberal supply of green stuff from the arable 
land where this is available. Otherwuse they should be giyen 
in their mangers a mixture oE tw’o parts maize gluten feed, 
one part linseed cake and one part rice meal. Four or five 

♦This Journal, March, 1915, p. mi; April, 1915, p. 52; May, 1915, 
p. 148, and June 1915, p. 248. 

I This Journal, May, 1915, p. 148. 
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pounds of this mixture per head per day is the ration for a cow 
yielding 2 J to 3 gals, of milk per day. This must be increased 
for cows giving higher yields. Another mixture which may be 
used for the same purpose is equal quantities of linseed cake 
and pollards. These mixtures must be given in the manger. 
They are liable to get wet and pasty if put in tubs in the field, 
in which case the cows do not eat them readily. For use in 
tubs in the field, equal quantities of linseed cake and coconut 
cake may be used. Cows do not take to coconut cake at first, 
so it should be introduced gradually, the first few days a very 
little being added to the linseed cake, and the proportion 
increased until it is half and half. Given in this way cows 
eat it well. At present prices it is a cheap food and suitable 
for milking cows. 

Average Prices per Food Unit at ike Four Markets of the 30 Feeding 


Stuffs, shown 

on page 323 . 





s. 

d. 


Brewers’ grains (wet) 


0 

II 1 per food unit. 

Soya bean cake . . 


1 

4 

,, ,, 

Maize gluten feed 


I 

4i 

,, ,, 

Palm-nut kernel cake . . 


I 

5 k 

II .1 

Coconut cake 


I 

5h 


\Vheat pollards . . 


T 

5k 

II it 

Brewers’ grains (dried) , . 


I 

0 


Wheat bran 


T 

6 

II If 

Decorticated cotton cake 


I 


II i» 

Wheat middlings 


I 

6^ 

,, ,, 

Linseed cake, Indian 


I 

7 

11 II 

Malt culms 


I 

8 

II II 

'SMieat bran (broad) 


I 

8 

II 11 

Kice meal, Burmese 


I 

H 

H 11 

Maize, Argentine 


I 


II >1 

Linseed cake, English , . 


T 

8| 

II 1. 

Maize germ meal 


T 

9 


Wheat Sharps 


I 

9| 

,1 

Maize, American 


I 

9l 

II ■> 

Beans, Chinese . . 


I 

Hi 

■ 1 P) 

Beans, English . . 


I 

ni 

,, ,, 

Cotton cake, Egyptian . . 


I 


11 J> 

Maize meal 


I 

Ilf 

II II 

Peas, English dun 


2 

oi 

II 

Cotton cake, Bombay . . 


2 

of 

II IP 

Maple peas, English 


2 

2 

PI 

Feeding barley, English 


2 

5 

II >» 

Oats, Argentine . . 


2 

9 

>1 

White peas, Calcutta 


2 

9k 

II >• 

Oats, English 


3 

n 

II 


For Baby Beef at Grass . — At the present price of beef it is 
desirable to bring on young stock intended for baby beef as 
quickly as possible, and liberal feeding is desirable. The follow- 
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ing ration is recommended, which is suitable for young stock 
about 4 months old, and should be gradually increased to 
double this amount by the time they are 10 months old 
I lb. linseed cake, 

I „ bran, 

I „ crushed maize, 

To be given dry with about a pound of hay chop. 

For Heifer Calves and Store Steers at Grass grass is 

short the following ration may be used : — 

\ lb. linseed cake, 

I ,, bran, 

I ,, dried grains, 

To be given dry mixed with about a pound of hay chop. 

For Lambs to come out as Mutton in the Autumn. — The 
following mixture is suitable for lambs on tares or clover 
aftermath : — equal quantities of linseed cake, dried grains, 
rice meal and crushed maize. The ration should vary from 
J lb. to 1 1 b. per head per day, according to the age and weight 
of the lambs. 

For lambs on cabbage, early turnips, rape or mustard the 
mixture should be equal quantities of linseed cake, dried grains, 
rice meal and bean meal, and the ration should vary as before 
with the size of the lambs. 

For Pigs. — Stores 7 months old and over to come out in the 
autumn as large pork pigs (cutters) 

A mixture of 7 parts of sharps and i part of linseed cake ; 
ration according to age and weight. The linseed cake should 
be broken fine and not added to the slop until immediately 
before feeding. Some samples of linseed cake are liable to 
develop poisons if kept wet and warm for any considerable 
time, for instance, two or three hours. 

Other pigs as in former notes. 



326 


Combination in Poultry Keeping. [July, 


COMBINATION IN POULTRY KEEPING. 

Edward Brown, F.L.S. 

The smaller a holding the greater, pro rata, is the number 
of poultry usually kept. That is true in England and Wales 
as in all other countries. Table 12 of the Poultry Census of 
1908 reveals the variations, which are very suggestive. For 
agricultural holdings exceeding i acre in Great Britain 
(England and Wales were not separately enumerated in that 
report) the fact is stated in a striking manner. This table 
includes both old and young birds. The following are the 
total numbers of fowls (excluding ducks, geese and turkeys) : — > 

Holdings above l acre and not exceeding 5 acres 940 fowls per 100 acres. 

M 5 acres „ ,, 50 „ 244 ,, „ 

» r, 50 .. » 300 77 » 

n „ 300 „ if 

Total .. .. .. 100 ,, ,, 


Out of each 100 fowls recorded the adults numbered 53 and 
the young stock 47. It will be seen, therefore, that for every 
fowl on faims above 300 acres in extent there were 25 on those 
above i acre and not exceeding 5 acres for the same acreage of 
cultivated land. 

The Question of Labour —To a considerable extent these 
variations are due to the fact that many of the larger farms are 
either arable or that they are used for stock rearing. On 
faims of the former type fowls are not regarded with favour, 
while on the latter the necessity for regular attention and 
housing of poultry has hindered increase. Moreover, many 
areas are comparatively thinly populated, consequently labour 
is often not available for control and oversight. At the 
same time much more ought to be done than is now the case 
though, as a question of economics, it cannot be expected that 
the same average production of eggs and poultry will ever be 
attained on large as on small farms. 

One of the main difficulties met with by larger farmers who 
are disposed to develop a poultry branch of their operations 
is that they are unable to attend to the fowls themselves, and 
think they cannot find trustworthy men to do so. This is not 
a question of fixed hours. Hens require to be attended to 
early and late and often. Poultry-keeping is a personal 
industry, succeeding best where the operators have a realisable 
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interest in the financial results. The numbers of poultry kept 
are, therefore, frequently restricted to the capacity of the 
farmer's family. 

A Method of Co-operation . — A system has been evolved 
within the last generation in the semi-agricultural, semi-indus- 
trial areas of East Lancashire and the West Riding of Yorkshire, 
though not unknown elsewhere, by which those in occupation 
of the land and those desirous of keeping fowls act in unison. 
In these districts the land is chiefly used for milk production or 
grazing. Many of the farms are moderate in size so tliat the 
labour provided by the farmer's family has to be entirely 
depended upon. In not a few cases delivery of milk and other 
work does not leave much margin of time. Poultry-keeping 
has not developed to the extent that might be expected among 
this class of farmers. On the other hand, artisans residing in 
the manufacturing villages in those northern valleys have for 
generations been ardent breeders of poultry. At one time they 
were mainly fanciers and exhibitors, and their little plots 
sufficed for their needs. With the groudh of utility poultry- 
breeding more land became imperative for the development 
of the industry. Provision of allotments has done much to 
increase the opportunities for keeping poultry, as has also the 
system of co-operation already referred to, the advantages of 
which arc ; (i) that the poult keeper does not require to be 
also a farmer and has no responsibility for cultivation of the 
land ; (2) that he is thus enabled to keep a much larger stock 
of fowls than would be possible on a small plot, avoiding all 
danger of tainted soil and minimising risks of disease ; (3) that 
the cost of equipment is much reduced, as wire netting is not 
required ; (4) that the cost of feeding is less as the birds obtain 
a fair amount of natural food ; (5) that the farmer, without 
assuming responsibility for the birds or labour in management, 
receives a rent for the use of his land, in addition to wiiich the 
pastures arc benefited by the manure produced. 

Tills system is capable of considerable extension in all pasture 
areas and to a less extent upon arable lands, not alone where 
industrial operatives reside but also for farm labourers and other 
mral residents. Its adoption would largely increase home 
production, to the benefit of both parties to the arrangement. 

How the System Works . — The conditions under which this 
method is carried out are clearly defined. The farmer gives 
access to his fields either at all or at stated times, so that the 
poult ry-kee per may attend to his fowls. He imposes a limit 
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as to the number of birds, and has the right to say when and to 
where the houses must be moved. Upon pastures such removal 
is essential. If the fowls were allowed to remain too long in 
one place the herbage around the houses would be injured ol- 
dest roycd, and the full benefit of the manure would not be 
obtained owing to incomplete distribution. On arable fields 
one comer might be allotted, where the ground would 
be left bare. This would, however, necessitate a loss of crop, 
so that it is preferable, and, as a rule, possible to alternate 
between fields in accordance with the rotation of crops. Cattle 
can be kept on the same fields as the poultry so long as there is 
no overstocking. 

For this method of poultry-keeping portable houses should 
always be employed. They ensure that mobility which is 
essential to successful conduct of the system. The number of 
birds which can be allowed will vary in accordance with 
existing conditions. In che case of a labourer engaged upon 
a farm it might be felt desirable to impose restrictions so that 
there would be no danger of his neglecting his regular duties. 
Probably one house with twenty-five hens would be regarded 
as the limit. In the case of other persons there need be no 
curtailment in this way. AH that has to be considered is the 
number of fowls that can be maintained on the land without 
risk of interference wth the other operations of the farm. On 
a pasture field wherein are other stock ten birds to the acre 
over which they run will be enough. WHiere the land is laid 
down for hay as many as twenty-five fowls per acre will not be 
too many. In that case they would be removed ten weeks 
before cutting takes place. 

It is wise to insist that the poultry-keeper shall hatch and 
rear chickens upon a plot near his residence, not putting out 
the birds until they have made sufficient growth to look after 
themselves, and do not require constant feeding. That is, 
however, an arrangement which can be left for determination 
in each individual case. In one instance a cottage was let to 
the poultry-keeper with an acre of land, upon which aU the 
chickens were reared. The breeding and laying stock and 
growing chickens were allowed to run on the farm in the manner 
stated. 

Where it is intended to carry out such a system as that advo- 
cated by Mr. F.’G. Paynter,* the breeding stock could be kept 
on the open fields to which the poultry-keeper would be allowed 

- * See this Journal for June, 1914, p. 220. 
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access, while hatching and rearing to the killing stage could be 
conducted upon an allotment devoted to that purpose, in which 
case provision would be indispensable for change and cultivation 
of ground at least once a year. In this way the vigour of the 
parent stock and, therefore, of the chickens would be main- 
tained. 

The method described above is one which opens out a wide 
held of effort and enterprise for women as well as men, and 
would give a great stimulus to home production, improving 
the position of rural workers. A further ]M.)iut is that in 
many cases it would be a profitable supplement to other 
sources of income. 

The charge asually niade for permission to place a house on 
the land in the manner described, is 6 d. per bird per annum, 
or los. per house yearly with not more than 25 adult fowls or 
40 growing chickens, or for the latter is. per calendar month 
might be charged. As already stated, the farmer has the 
benefit of the manure, which for 25 fowls would be equal in 
fertilising value to 25s. to 305. per annum, in accordance with 
their size and breed. Thus he stands to gain very considerably. 

A Belgian Method . — Upon an estate at Lippeloo, in East 
Flanders, a plan (suspended for the present as a result of 
war conditions) has been iir operation for some years which 
would possibly be preferred by landouaiers and larger farmers, 
so far as their own men are concerned, wlicre they arc willing 
to organise and supervise the operations, A considerable 
number of pullets are hatched e^'ery year. Li the autumn 
about 600 are selected for breeding purposes, and, with the 
necessary males, are loaned to farmers and cottagers on the 
estate according to the accommodation available. The 
birds remain the property of tlie landlord, who has the 
right to remove them and replace them the following autumn. 
Each of the recipients manages the flock committed to him 
and provides the food at his own e.xpense. All the eggs laid 
are sent to a centre twice a week. The payments are made at 
fixed rates, so that the individuals have no responsibility for 
finding markets. As the birds are at full liberty they find the 
greater part of their food and are inexpensive to maintain. 
It is stated that the profits in man}? instances amount to 6s. 
per hen per annum. The return, however, is largely dependent 
upon efficient and careful management, which in itself is a 
stimulus to those midcrtaking the work. \[auy an agricultural 
labourer with the help of his wife, and many older people who 
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live wholly or partly upon charity, could in this manner make 
an appreciable addition to their small incomes, if the 
opportrmity were afforded. It is a form of combination or 
co-operation which would greatly increase the native supplies 
of eggs and poultry. 

Conclusions . — The two methods referred to above are not 
suited to small farms or holdings, but to the larger farms. It 
is upon these that the great development of egg and poultry 
production must take place if the country is to attain its 
full capacity. In England and Wales 68 per cent, of the land 
under cultivation is in farms of more than lOo acres. Upon 
the fruit orchards of the country there is a vast opportunity 
for extension of poultry-keeping, as these have hitherto been 
used only to a very limited extent. The system referred to 
above could be adopted with advantage in many cases. If the 
power of organisation of these classes of agriculturists were 
employed to develop the poultry industry on the lines referred 
to, the nation would be independent of foreign supplies, and 
the humbler workers would be able to turn their spare time and 
the labour of their families to profitable use. 
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EGG PRODUCTION AT MORDEN HALL, 

Jntroduciion.— In view of tjie fact that at tfie present time 
many poultry keepers are reluctant to increase their stock of 
birds, and in many cases have reduced their normal flocks 
owing to the enhanced price of feeding stuffs, it may be of 
interest to give an account of the results obtained from a 
number of pullets which were raised last year at ]\Iordcn Hall 
as table birds, but on the outbreak of war were retained for 
laying purposes. 

Character of Stock.— ln August, 1914, there were about 
1,200 pullets among the table chickens at Morden Hall, the 
remainder of the stock being cockerels. As the birds were 
sold off in weekly batches when they reached the age of 12 to 
14 weeks, none of these pullets were hatched prior to ist May, 
1914, and the greater number of them were hatched subsequent 
to the middle of ]\Iay. A fairly large proportion were pure- 
bred birds of the following breeds or varieties ; — Light and 
Speckled Sussex, Favcrolles, White Wyandotte, WLite and 
Buff Orpington, and Rhode Island Red. In addition, there 
were some first crosses and a few mongrels. 

Although these birds were not in any sense promising for egg 
production, as they were hatched late in the spring, and were 
largely of the table or general purposes type, having been 
reared with a view to the production of flesh, it was felt that 
they nevertheless constituted the potential source of a very 
considerable egg supply. In the middle of August, therefore, 
it was decided to make a selection of the birds and to retain 
about 1,000 pullets for egg production. 

Method of Housing,— Vno first consideration wns the manner 
in which the birds were to be housed. The laying section was 
not intended to be a permanent feature of the Morden Hall 
denaonstration, and the object in establishing it temporarily 
was to meet an emergency. It was, therefore, important to 
house the birds cheaply. Despite some adverse criticism, 
Mr. Paynter decided to use Sussex arks for the pullets, each 
ark costing 27s. 6i,, and accommodating 25 birds. Separate 
nest boxes were provided which were placed beside the arks. 
The runs averaged 30 yd, by 9 yd., and were erected on a 

* Aa account of the Chicken Rearing Demonstration at Jlorden Hall in 
1913-14 was given in this Joarnal for April, 1915, p. 10, 
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fresh piece of light, dry grass land, where a certain amount of 
protection from wind was afforded by a hedge. 

The runs were constructed of wire netting and chestnut 
or hazel posts, which cost about ^d. each. They were 
arranged on the four sides of a rough rectangle with paths 
which gave facilities for feeding and the collection of eggs. 
No gates were used, and access was gained to the runs by 
placing one movable post, which was loosely fixed in the ground, 
next to a fixed post and attached to it at the top by a stout 
wire ring which could be slipped over the top of the post at 
will. When the ring was removed an entrance was obtained 
between the two posts. The forty runs necessary to accommo- 
date the pullets were erected by Mr. Paynter and an assistant 
without any further help, and they were completed for the 
reception of the pullets early in October, 1914. The arks were 
placed in them, and in order to prevent the ground below the 
house becoming foul, and to preserve part of the manure, a 
board with slightly sloping sides was fitted below the slatted 
bottom of each ark. 

The total cost of providing 40 houses, nest boxes, dropping 
boards, water and grit pans, food tins and the wire netting and 
posts, including sundries, amounted to about £120 us. ^d. 
The cost of housing was, therefore, about 2s, 5^. per bird. 

One thousand and sixteen pullets were selected, and the 
laying stock was divided into flocks of 25, each of which was 
placed in a separate run. Of the pullets originally selected 61 
were subsequently killed for consumption, and a few deaths 
occurred from ovarian troubles during the period up to 31st 
^lay, so that at that time there were about 950 birds in the 
runs. 

Method of Feeding. — The birds were fed in the morning with 
a mash prepared as follows ; — 

Meat Meal . . . . . . . . . . . . i lb. 

•Biscuit Meal . . , . . . . . . . i lb. lo oz. 

Bran . . . . . . . . . . . . i Ih. lo oz. 

mixed with gal. of boiling water and dried off with S Ib. 
of sharps. 

Li the evening they received a grain mixture made up as 
follou's 

Wheat . . . , . . . . . . . . 2 parts. 

Maize . . . . . . . . . . . . i part 

Oats 1 part. 

They were supplied with ample quantities of grit and oyster 
shell, and with clean water. No green food other than that 
obtainable on the runs was given to the birds. 
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Ihe eggs were collected mainly in the afternoon, but 
additional collections were made as tlie yield increased. 

The houses and nest boxes were regularly cleaned and the 
runs were occasionally swept, but the management, while 
systematic and caieful, did not provide for any coddling. 

Marketing. -The eggs were weighed and counted, and any 
exceptionally small or ill-formed specimens ^^•orc removed, the 
remainder being despatched to London and sold on commission 
through a large wholesale firm. The eggs were always 
despatched within 24 hours of the date of laying. 

Approximate Financial Result after 8 Months IFnrAc— The 
following table gives a statement of the results which w(Te 
obtained up to 31st May, 1915 


Morden Hall Egg-laying Demonstvaiion, 1914-1015. 



No. of 

Cost of 

Gross 

Railway 

Net 

IMonth. 

marketed. 

Pullets' 

Pood. 

(Approx.) 

Pi'oceeds 
of S;dc‘S, 
(Approx.) 

and Com- 
mission. 
(-•Vpprox.) 

IVoceeds 
of Sales. 
(Approx.) 

1914. 


/ .x 4. 

j- 

s. fC 

/ s. ft 

4 ' d 

October 

r.r U 

^ 5 < ■> 


I I 0 


November 

2,i,yS 

30 ly 2 

19 

.pS 

4 

4 0 IJ 

T S T 

December 


.P 14 I 

7 ^ ^ 

10 4 

4.5 I 0 

OJI 5 - 






January 

9-.>0o 

32 13 iO 

- , 

4 .1 

6 0 .S 

1,0 -.5 y 

Eebruarv 

10.365 

3 2 T .S 3 


(> 0 0 

f ’ 5 II 7 

.March 


42 13 '' 


4 I 

7 lo 10 

74 d r 

April . . 

May . . 

M -730 

12.301 

40 16 <1 

47 ^9 6 

^'4 

1 

II 0 

7 T T 7 
<> 14 TO 

'>5 1 4 9 

57 17 2 

Totals 

70.707 

2S t I 2 3 

149 

cS 0 

3S IS 3 

400 9 9 


Consideration of ihe Returns.— T'akiivg the average number of 
pullets on the runs during the period as 1.000 it will be seen 
that the egg yield from ist October, 1914. to 31st May, 1915, 
\wis over 70 eggs per bird, and the a\^(U'agc gross ]>rice received 
for the eggs was approximately is. ini. per dozen, while the 
cost of food per pullet during tlic period was 5s. S-\d. Each 
pullet, therefore, cost 2s. 5^'. to house and 5s, to feed, and 
produced in eggs a gross amount (d Ss. ph/. Tiie net 
proceeds of the sales show^ a profit over the cc^st of food 
£^^5 17^'' or about 2s. 3ji/. per bird. 

These figures are interesting in connection with the production 
of eggs under present conditions. 

The statement given does not pretend to represent a complete 
profit and loss account, but affords some useful information. 
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It is clear, for example, that present food prices do not make 
egg production unprofitable. The ration fed at Morden Hall 
was not a cheap ration, the ingredients were all of good quality, 
and all of them save the water had to he purchased. 

In regard to housing, the results are even more interesting. 
Mr. Paynter received little encouragement when he proposed 
to house pullets for egg production in Sussex arks through the 
winter with no other means of shelter. It was predicted that 
the results would be anything but satisfactory. The past 
winter and spring have been characterised by heavy and 
continuous rains, and by cold winds, and these conditions were 
calculated to test this method of housing severely. The results 
indicate that, in the climate of the southern half of England, 
houses of the Sussex ark typo have a wide sphere of usefulness, 
in addition to the marked advantages of mobility and cheap- 
ness. 

When the cost of housing these birds is compared with the 
cost under other systems involving enclosed runs, it will be 
found both inexpensive and possessed of great advantages in 
the ease with which the equipment can be moved to fresh 
ground and re-erected. More expensive housing may tend to 
increase the egg yield, but the commercial poultry keeper must 
consider how far the additional outlay tends to increase his 
actual profit. 

In considering these results it is necessary to remember that 
the records cover 8 months only, and include the most 
productive period of the year, and that the ground was very 
heavily stocked (at the rate of nearly 500 birds to the acre), 
so that the same runs could not safely be used for another year. 
This would involve a change of ground, and the labour of 
removing the equipment to a fresh site if a similar stock were 
retained for laying in 1915-1916. 
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THE BREEDING OF UTILITY PIGEONS. 

A. A. Goodall. 

Until recent years the supply of table pigeons for the 
English market was practically dependent upon imports from 
various continental countries, Italy being by far the largest 
producer of the so-called ** Bordeaux ’’ pigeons — ^long generally 
recognised as the best type of utility bird. France and 
Belgium have also each contributed in no small measure to 
the nation's supply, but imports from the former country 
have steadily decreased, and those fronr Belgium are at 
present nil. 

On the other hand, English breeders have, during the last 
decade, given considerable attention to the improvement of 
table pigeons, both by the importation of carefully selected 
stock, and strict attention to mating, with a view to the pro- 
duction of a market bird of all-round excellence. As a result 
there are nou^ very many British lofts devoted exclusively to 
the rearing of table pigeons on commercial lines, and satisfactory 
progress is generally reported. The industry is still young, 
but the prospects are good, and in view of the steady and 
growing demand for first-class table squabs," by which name 
the marketable birds are known, and of the fact that very little 
space is required to breed them successfully, the small- 
holder m.ay with advantage include a small flock of pigeons as 
a side-line. 

Young pigeons, when killed, viui be disposed of cither locally 
or in the various London markets, wliere the best type of 
“ Bordeaux " birds are sold retail at prices often reaching 
2 s. 6i. per bird, and even more, when the season is at its height. 

There is also a ready sale for youiig birds required for stock 
purposes, and many breeders rear birds exclusively to supply 
this demand, realising remunerative prices for stock of the 
approved type. 

In rearing pigeons lor tlie table it is important to remember 
that the breeder should only keep very prolific birds, and those 
capable of producing large, fast -growing squabs, fine in bone 
and possessing a delicate, white skui. 

The best Breeds . — ilany kinds of pigeons arc reared for table 
purposes, including common Homers, but the two most suitable 
are the Carneau and the ilondain, tlie latter a recognised type 
of the French Gros Mondain, probably evolved by a scries of 
out -crosses with other allied breeds. 
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Of the two, the Carneau is perhaps the more prolific and 
somewhat hardier pigeon, though both are quick breeders and 
easily kept, even in exposed positions. They are now well 
established in this country, and readily procurable. 

The Carneau is a large-sized pigeon, weighing, when adult, 
from I J to 2 lb. It is a native of Flanders, where for genera- 
tions it has been bred almost exclusively for utility purposes, 
gaining a reputation second to none as a producer of the best 
class of table squabs. In colour the birds are cither red or 
yellow, mottled with white, but those most frequently met with 
in England are wholly red, no particular attention being paid 
by utility breeders to colour or markings. Small, undersized 
specimens arc frequently offered for sale, but should be avoided, 
hens especially, such birds being wanting in stamina and 
unlikely to produce robust stock. 

In build the Carneau is a thick-set, compact pigeon, possessing 
a broad, meaty breast, and a pinky-white skin. It is somewhat 
short in neck, and, unlike many of the large breeds, is not 
overburdened with great length of feather in the wings — a 
decided consideration in the utility loft, where freedom of 
action and absence of clumsiness are of supreme importance. 
The legs arc pale-rcd in colour and without feathering, and 
this, coupled with the fact that the Carneau is active in habit 
and light upon the wing, renders it an eminently attractive- 
looking and decidedly ornamental pigeon. 

It is also tender with its young whilst in the nest, and an 
excellent breeder, usually rearing live or six pairs of squabs in 
the course of the season. 

The Mondain. m general characteristics, closely resembles 
the Carneau, but it is larger and thicker in build, and is found 
in a great variety of colours, mostly interspersed with white ; 
frequently, indeed, it is entirely white. In this breed the legs 
are in many cases more or less heavily feathered, a feature 
which must be regarded as detrimental to utility properties, 
since the quills upon the feet and toes are liable to puncture 
the eggs during incubation. 

In both the Carneau and the iMonclain the head is dove- 
shaped, full in the forehead, and well rounded behind. 
The eye, which varies considerably in colour, is somewhat 
prominent, and centrally placed. In specimens showing no 
white in the plumage the colour of the iris is usually yellow, 
and this is often the case with parti-coloured birds. White 
pigeons, however, as a rule possess a dark eye, though not 
invariably. 
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The bill is moderately long and slender, the wattle at its 
base being small and smooth ; eye-cere fine in texture and 
flesh-coloured. 

Of first importance is the formation of the breast, which in 
a typical specimen should be long, deep and prominent. 
Narrow or flat -breasted pigeons arc practically useless for 
utility purposes, and should be avoided, liowcver good they 
may appear to be in other respects. 

The back is wide at the shoulder, and tapers off towards the 
tail, which should be fairly short and narrow. 

The wings are moderately long, powerful and carried close 
to the body ; when dosed they ought to meet, but not civtss, 
over the tail. 

The legs are rather short, stoutly formed and set -on 
sufficiently wide apart to give the bird a broad, “ blocky " 
appearance, without being ungainly. 

Of the two breeds described the Mondain is tlic more docile 
in disposition. It is a very prolihe pigeon, and tliough its 
young whilst in the nest arc a little less linrdy than those of 
the Carneau, tliey mature quite as rapidly, and gro\v into 
finer squabs. 

Housing . — Pigeons kept for utility purposes dn best when 
confined in a loft or wired-in enclosure, and in arranging such 
a structure it is well to remember that as much air as possible 
must be allowed, also that freedom from vdnd and rain is 
absolutely essential. A lean-to a\iary measuring about 10 ft. 
by 4 ft., and 6 ft. high, will accommodate half a dozen pairs of 
birds ; it should, however, be covered in for about four feet to 
protect the nesting boxes or lockei>. which may be fixed to 
the wall by means of brackets. Tiie lockers employed with 
the grcate^t success are consfriK'ted (jf boards a foot wide, 
cut into four-foot lengths, and placed one o^vr llie other about 
eighteen inches apart. 

The shelves thus arranged are boarded at either end to the 
required height, and a door a foot wide is fixed in front at each 
extremity, leaving the centre open for tlie alighting board, 
nhich should project about six inches in order to facilitate 
ingress and egress. Behind eacli door is placed an ordinary 
earthenware nestpan, half filled with sawdust of medium grade. 

This plan not only provides the necessary qinc't for the 
pigeons whilst incubation is in progress, but it also permits of 
both pans being used simultaneously — an important considera- 
tion with quick-breeding pigeons, which generally have a 
second nest of eggs before the \'ouiig of tlie first are old enough 
to care for themselves. 
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Pine sawdust, if procurable^ is best for litter ; it should be 
sprinkled thickly upon the floor of the nesting-boxes, also on 
the covered-in portion of tlie enclosure if the ground is hard 
and dry, but not otherwise. Its use materially assists in 
keeping the premises clean and sweet, and if it be raked over 
and sifted regularly there is no difficulty in collecting the loft 
droppings which have been absorbed. The latter, it may be 
remarked, are employed in the process of tanning, and are 
readily saleable for that purpose. The refuse must, however, 
be stored in a dry place. 

As regards the outer flight, it is advisable, though not 
absolutely essential, that this also should be protected from 
rain. Wood and galvanized iron arc equally useful for roofing 
purposes, the main point being to ensure a hard, dry floor, 
which can be kept clean. 

Perching accoinmodalion may be arranged according to 
circumstances and the space at command. Flat perches, 
about an inch wide, arc preferable, as they are easily scraped 
doum. 

Breedi'Ug.— The breeding season proper commences about 
the first week in February, and continues until the end of 
September, Some pigeon-keepers advocate winter breeding ; 
but unless relays of birds can be employed for the purpose, 
and warm quarters - -artificially lighted — are at command, 
it is likely to prove unprofitable. 

Actually mated pairs only should be admitted to the loft : 
all other birds, whether cocks or hens, constitntc a distinct 
danger to the general harmony of the place, and must be 
rigorously excluded. 

Previous to mating the sexes should be kepi apart, as mirch 
fresh air and exercise as possible being allowed them, with a 
view to encouraging hard condition, A small quantity of 
hemp seed, added to the food supply, is useful at this time ; 
barley also is to be recommended. 

Only birds that arc perfectly healthy sho\ild be employed in 
the stud, and on no account must closely related pigeons be 
mated together. 

The best results are obtained by mating hens two or three 
years old with young cocks, or vice versa ; pigeons under the 
age of twelve months should never be allowed to breed together 
if robust offspring are desired. 

When a selection of the breeding stock lias been made, the 
intended pairs may be shut up together in the nesting boxes 
above described ; this can easily be accomplished by fastening 
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a small wire frame across the apei-lure of the locker. Here 
they may remain until nesting operations have commenced, 
after which the birds may ho liberated for an hoim or two each 
day until they have become accustomed to their surroundings, 
by which time complete liberty may bo allowed. Two eggs 
only are laid, and the period of incubation is nineteen days. 

The yoimg pigeons, when first hatched, arc practically nude, 
except for a scant covering of silky down, which gradually 
gives place to feathers as growth proceeds. Being entirely 
dependent upon the parent bu'ds for their food supply, tlie 
squabs require no special attention at the hands of the owner, 
who should be careful to remember that it is advisable not to 
interfere with them for the first week or ten days, or the old 
pigeons may become restive and trample upon their offspring. 
Such precautions, however, need not be observed when the 
young are old enough to be left un brooded by the parent 
birds ; it is then, indeed, an advantage to remove them from 
the ncstpan and place them on the floor of the locker, where 
the old pigeons will continue to feed them. The nest pans 
should, during hot w’eather, be dressed w’ith paraffin, both 
inside and out, as a preventative against red-mite. 

The Food Supply . — ’The food offered to tabic pigeons ought 
at all times to be clean, dry, and thoroughly sound. It is 
false economy to feed on low-priced, apparently cheap grain, 
which is usually shrivelled, tainted, or otherwise unsuitable. 
The following mixture is useful for general purposes : — Equal 
parts of wheat (red), either w’hite or maple peas, dari, and, 
during the cold weather, broken maize. To this may be added 
clipped oats, bread (crumbled), and coarse biscuit -meal, all of 
which, though not given to fancy pigeons, make excellent 
feeding for utility b:rds. 

Buckwheat, hempseed, barley, millet and chicken-rice may 
also be employed with advantage from time to time, as a change. 
Such pulses as beans and tares arc too expensive for gcmcral 
use, but both are of great value as flesh-formers. As regards 
maize, experience has proved that, wirilc it can be freely fed to 
pigeons enjoying their liberty, it has a tendency to create fat 
in the case of confined birds, and if used without discrimination 
will ultimately ruin the stock for breeding purposes, hor this 
reason it cannot be recommended for general use, though as 
already remarked, during cold spells it is distinctly beneticial. 

Pigeons should be fed twice daily, in the morning and 
evening. In order that the food may not be fouled it is desir- 
able to place it in a hopper or earthenw'are pan on the floor of 
the loft ; an ordinary nestpan answ'ers admirably for the 
purpose, as it is easily cleaned and w^ashed. Should it be 
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found impracticable to give an evening meal, sufficient food 
may be left in the hopper for the day’s supply, which a little 
experience will enable the amateur to gauge almost to a nicety. 

The grain supply should be stored in a cool, airy place, free 
from damp, and with as much surface exposed to the atmos- 
phere as possible. 

Shallow, open troughs are best suited for storage purposes, 
as the grain can then be stirred periodically and kept sweet 
and pure ; it is also advisable to sift all grain previous to use 
in order to remove any dust or foreign matter. Grain, if 
stacked in bulk, is apt to ferment in warm, damp weather, and 
may cause bowel trouble if fed to the pigeons in that condition. 

Grit and lime are both essential to the health of the flock. 
The first •'named, which is necessary to promote digestion, may 
consist of good, hard flint grit, mixed with calcined (burnt) 
oystcr-shcll ; while the lime may be given in the form of a 
mixture of old mortar rubbish, coarse sand, and ordinary table 
salt, damped and allowed to dry off and cake. A vessel 
containing a supply of each of these commodities should be 
placed in the loft, under cover, and be replenished from time 
to time. 

For holding drinking-water there is nothing better than the 
ordinary earthenware fountain, as manufactured specially for 
pigecins, and in general use among breeders. It must be 
cleaned and refilled regularly, and should bo stood in a cool 
place away from the sun's ra^'s. 

Pigeons are inordinate bathers, and must bo supplied with a 
wide, shallow wat(U''pan, of which they will make the fullest 
use for cleansing and beautifying their plumage. A pan of 
galvanized iron, without any soldering, will bo found most 
conx'enient ; it should be offered every other day during the 
summer months, and twice a week in winter, care being taken 
to remove the vessel after use. 

Preparing for Market . — •\^ ell-grown squabs are ready for 
killing when between four and live weeks of age ; after that 
they lose flesh and are no longer the succulent morsels it is the 
business of the utility breeder to produce. 

If the squabs have hem properly nourished, no special 
preparation is required to nt thetn for the table, though it is 
customary in the trade to fatten imported birds by artificial 
means, probably because they become thin owing to the rough 
treatment to which they are subjected whilst travelling. 
Millet seed and tares arc employed for this cramming process, 
which is carried out by experts ; the amateur breeder, however, 
will find the work too troublesome to be profitable. 
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At the age above mentioned, the weight of a ^londain squab 
should be from i to rj lb,, and that of a Carneau somewhat 
Jess. 

Occasionally a weight of 2 lb. is reaclnxl by extra fine speci- 
mens, but for all practical purposes squabs weighing a pound 
apiece, on an average, are sufficiently large, and likely to be 
better in quality than heavier birds. 

There are two methods of killing, viz. By dislocating the 
neck, near the head, and by severing the jugular vein with a 
knife. The latter is most in vogue among breeders supplying 
the London and other big markets, but there seems no real 
reason why breaking the neck, as practiced with poultry, 
should not be equally effective, seeing that, when properly 
performed, the operation is cleaner and completely drains flic 
body of blood. 

After killing, the body should at once be denuded of feathers 
and hung up to cool. Care must bo exercised in plucking not 
to tear the skin, or lliere will be disfigurement and subsequent 
loss in value. 

Dressing next follows, and is easily performed by folding 
the wings behind the back, and tucking the legs backward 
under the thigh. There is no necessity to remove the intestines 
at this stage. 

The appearance of the carcass can be greatly improv’cd by 
placing it, breast downwards, on a shaping board similar to 
that used for poultry. If the birds are laid out in a row" and 
the top board is well weighted, they will quickly assume the 
required flatness, after whicji they are ready for packing. 
Shallow boxes, constructed to hold either six or eight pigeons, 
are used for this purpose ; they should be lined with clean, 
white paper, crimped at the edges. 

In some districts dealers prefer to buy live pigeons rather 
than those already dressed. Only birds, however, known as 
'' squeakers,'’ that is those which still utter the nestling note, 
are suitable for this market, a point the intending breeder will 
do well to bear in mind. 


ENSILAGE. 

The system of ensilage was at first advocated inaiiil)- as a 
resource when wet weather prevented the saving of the hay crop 
in good condition, the contention being that it was preferable, 
under such circumstances, to convert grass and other fodder 
erops into silage, It was on these grounds that the system was 
first widely adopted in the year 1888. It may be reasonably 
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clanneci, however, that the utility of the system is equally, if not 
more, marked in a year of drought, or when the root-crop fails, 
as by its means green fodder may be economised and stored in 
a succulent state for winter keep * 

When ensilage was first introduced it was generally considered 
that the making of silage involved the construction of a silo, 
i.e,, a receptacle of some kind with sides of brick, stone or 
concrete. This was often too expensive for tenant farmers, and 
in some cases outhouses, parts of barns, and other buildings were 
converted for use as silos at comparatively small cost. A con- 
siderable stimulus, however, was given to the system by the 
discovery that good silage could be made in stacks and clamps 
by a comparatively cheap and simple process. 

Materials Suitable for Silage . — Meadow grass, Italian rye- 
grass, grass and clover mixtures, maize, lucerne, clover, sainfoin, 
vetches, and any other green fodder crops that can be spared from 
the immediate requirements of the farm stock may be made into 
silage. As a rule the four last-mentioned crops, and legumes 
generally, make the best silage when mixed with a grass or a 
cereal Hay aftermath, top-dressed if necessary with quick- 
acting manures, might also be converted into silage, especially 
when weather conditions are apt to render the saving of a 
second hay crop difficult or impossible. At several centres in 
the South-Eastern Counties, where roots are often a precarious 
and costly crop, a considerable proportion of the root “break,” 
for the past year or two has been specially devoted to the 
growth of silage crops, usually a mixture of vetches, cereals and 
a sprinkling of beans. Sown in autumn this mixture proves an 
effective “ smother ” crop, and is ensiled during the early part 
of July. As soon as possible after the removal of the crop the 
land is broken up and usually fallowed till wheat is sown in 
autumn. In some cases, however, it is found possible to- follow 
immediately with a quick-growing green crop, such as rape, 
mustard or soft turnips. In America by far the most im^xirtant 
silage crop is maize, to the cultivation of which increased atten- 
tion has been given in recent years in England. For an account 
of the cultivation of maize for fodder, Leaflet No. 73 may be 
consulted. 

If the object in view is to provide for the deficiencies of a 
season of drought, autumn silage crops should be allowed to stand 
as late as the weather will permit. 

All classes of herbage upon farms may, if necessary, be utilised 
for silage, even nettles and other weeds having been successfully 
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employed I'he margins of fields and the sides of hedges and 
other waste places may be brushed and the material so obtained 
ensiled The leaves and young shoots of most hardwood trees 
may also be utilised. If the material is too coarse for actual silage 
it will be useful for topping up the silos, stacks, or clamps. 
Coarse grass in meadows, pastures, and under trees in orcliards 
and elsewhere, which stock frequently reject, may be made into 
eatable silage. Hop bines may be ensiled directly the hops have 
been picked, before the sap has disappeared. 

Making of Silage . — Silage may be made in special pits, in 
stacks or clamps, in ordinary buildings adapted for the purpose, 
or in a specially designed structure, such as tlic round stave or 
concrete silo so popular in America. Although the details of the 
various methods of making silage dillcr somewhat, the main 
features are the same in all. The chief essential is compression, 
to exclude air, and this object is usual!}' best attained when the 
.silage crops are cut while still iniraaturc and carted soon after- 
wards. 

Silage made in a silo or clamp is usually sour, while silage 
made in a stack is almost invariably sweet. To prepare sweet 
silage the material should be added somewhat slowly to ensure a 
temperature of from 130° F. to 160° F., which apparently renders 
inactive the organisms in the material wliicli are responsible for 
the production of acids. If by rapid filling and pressure air is 
excluded the temperature does not rise so high and sour silage 
is produced. 

The results of feeding trials and chemical analyses show that 
there is no marked difference in the feeding value of sweet and 
sour silage, The sweet variet}^ liowever, has a less powerful 
smell, and on that account is to be preferred in the feeding of 
milch cows. 

In the case of the stack or clamp or other temporary silo 
no specia.l preparation of the silage crops is necessary before 
ensiling. When, however, the tall, round stave or concrete silo 
is used, the material is usually roughly chaffed before it is 
transferred to the silo by elevator or blower. 

Silage Stacks.-SWeige is stacked in the same way as hay, 
in circular, square, or oblong stacks. It is important that as 
much material as possible should be put together in one stack 
so as to reduce waste at the outside. A depth of 3 4 

put on every da}'' or two and care must be taken that the tem- 
perature does not rise above 150 ^ F. Rise of temperature is 
checked by throwing on more fodder so as to increase the pressure. 
As building progresses the stack must be carefully and hrrnK 
trodden, especiallv near the outsides, and the fodder should be 
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thrown on from different sides in succession. In the case of 
square or oblong stacks poles may be pitched at the corners 
and sides, and braced together at the top to guide the stack 
makers. A framework of four large planks may be made round 
the poles, and drawn up as the stack progresses by pulleys 
fastened to each end of the bracing at the top. This will keep 
the stack shapely, and allow the outsides to be well trodden 
down. The boards may be used to cover the stack when finished, 
and then be heavily loaded with bricks, stones, or other weighty 
substances. The wliole should be covered with straw or other 
material to keep out rain. 

Round stacks should be built slowly and not weighted until 
complete. A layer of rough grass or weeds should be put at 
the bottom, and similar material used to top up. The surface 
should be trodden down, and sand or earth laid on the top to 
a depth of not less than 1 2 inches. The usual procedure is to dig 
<a trench round the stack, and use the soil thrown out to cover 
the silage. Sand and earth have been found the most useful 
materials to ensure even pressure. Finally, a layer of rushes, 
bracken, or similar material may be put on and weighted down 
to act as thatch. In building the stack it should be kept full 
in the middle, In order that it may finish convex. Materials for 
making a silage-stack should, as a rule, be used whole, and be 
carted immediately after cutting. 

The system of making silage in stacks involves the waste of 
a certain amount of material round the outsides. The method, 
however, Is very valuable, especially in cases of emergency. The 
initial expense of making a silo is saved, and a stack can be 
erected in any convenient position. 

Silage Clamps . — Clamps are advocated by practical men in 
the absence of a silo, when silage must be made immediately. 
They arc best made on slightly sloping ground and should be 
oblong in shape. The carts should be drawai on and over the 
heap precisely as in the case of a manure clamp, and tipped 
where material is required to hll up. They must be drawn as 
closely to the sides as possible so as to give pressure there. 
When the middle has risen too high for further carting the 
■sloping ends and sides should be cut off, the material being 
thrown on to the clamp, levelled, and firmly trodden in. Good 
silage can be obtained by this method from very wet material. 
Finally, dry earth should be laid evenly upon the clamp, to a 
depth of 10 inches, preferably with an intervening layer of rough 
herbage, bracken or leaves. 

Old chalk pits, so numerous in some districts, form service- 
able receptacles for silage. The carts should be led over the 
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mass of green material, which must be finally left in a somewhat 
conical form, and covered with earth to a depth of from lo to 
12 inches. 

Where earth is used as a covering for silage stacks or clamps, 
occasioned inspection is necessary, as the earth sinks with the 
silage, and cracks are sometimes formed. These cracks should 

be filled up. 

Silos . — Specially constructed silos will naturally be used when 
available, but buildings that can be readily and economically 
converted may be utilised as temporary silos. Cheap stave or 
concrete cylindrical silos, now so common in America, may also 
be built. These silos are usually from 20 to 40 feet high and 
from ro to 20 feet in diameter. The following table shows the 
relation between the size and capacity of silos of different 
dimensions 

Approximate Capacity of Cylindrical Silos for well-matured 
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It is stated that somewhat larger quantities of immature crops 
can be compressed into the same space. The material is first 
chaffed by power, and then elevated into the silo. The 
deep stave silo has a number of advantages. It can be made 
practically air-tight. The chaffing of the fodder and the greater 
depth of the silo as compared with its diameter ensure sufficient 
compression without artificial weighting. The smoothness of the 
walls ensures uniform settling, and the loss from spoiled silage, 
both at the top and as emptying progresses, is relatively low. 

The cost of cylindrical silos will vary according to the relative 
prices of timber and cement At the present time a stave silo, 
36 feet deep, and 18 feet in diameter would cost about ;^i50. 

The Use and Value of Silage . — Many stock-owners make 
silage regularly, and use it as a valuable addition to ordinary 

2 A 
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food for stock. There is abundant testimony as to its value for 
feeding milch cows as well as breeding ewes. For fattening 
beasts it has been claimed that well-made silage is as valuable as a 
combination of hay and turnips, and for lean stock of all kinds 
it may be used as a substitute for either hay or roots. Farm 
horses will do well on properly-made silage. 

As a rule silage should not be mixed with other forage when 
fed. About 40 lb. per day is a common allowance for a cow. 
In seasons when hay and straw or roots are scarce, silage will 
prove of great value for supplying the bulky succulent food that 
is essential for the health of ruminants. 

Note. — The subject of ensilage received considerable atten- 
tion at the hands of the Agricultural Department of the Privy 
Council in 1885, and, as the result of an exhaustive local inquiry, 
a summary was published of Replies to Questions on Silos and 
Ensilage in Great Britain, in the form of a Parliamentary paper.* 
This was followed by a reproduction of the Reports of the private 
Ensilage Commission.t 


The chemical composition of liquid manure as produced 
under the farming conditions of the North-East of Scotland 
_ ^ is discussed in a bulletint published 

e ion ^ North of Scotland College of 

and value of Liquid i ^ • 

Manure Agriculture, and an account is given 

of the results obtained over a series 
of years with this manure for the hay crop. 

Liquid manure, it is explained, consists mainly of the urine 
of animals and of the drainage from nianure heaps during 
the rotting of the dung, mixed in many cases vdth rain water. 
The urine is the most important part, and contains both 
nitrogen and potash, but very little phosphate. Its potash 
content has increased the value of urine since the outbreak 
of war, as German sources of potash manures have been cut 
off. 

The quality of the urine depends to a large extent upon 
the amount of water taken by the animal with its food. 
Turnips, e.g., contain about 90 per cent, of water, and as it 
has been repeatedly shown that from 50-60 lb. of turnips 
contain sufficient water for the requirements of bullocks, 

* C. — 4536. t H. C. 308 of 1885 and H. C, 119 of 1886. 

{ North of Scotland College of Agriculture, BuU. No. 19, The ComposiiioTt 
and Value of Liquid Manure : Professor James Hendrick. 
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it follows that the larger the quantity of turnips above this 
consumed, the poorer is the quality of the urine. Two 
experiments, in Gotland and England respectively, arc cited 
by Professor Hendrick to illustrate the point. The amount 
and quality of the urine obtained in these experiments by 
var5dng the root feeding is shown in the following tables 

Scottish Experiment 


Food per Da3^ Excretion, Urine Content in 


Turnips, j 

1 

Straw. 

Linseed 

Cake. 

Dung. 

Urine, 

Nitrogen. 

■ ■ 1 

Potash. 

lb. 

119 

60 

lb. 

92 - 

13s: 

Ib. 

0 

3 

lb. 

29 

30-r 

lb, 

5 ^ 

Per cent, 
0*22 
0-58 

Per cent. 

English Experiment. 

Food per Day. 


Excretion. 

Urine Content ia 

Mangolds. 

■ Lucerne 
Hay. 

Water. 

Dung. 

1 Urine. 

1 Nitrogen. 

Potash. 

lb. 

150 

0 

lb. 

0 

26 

lb. 

0 

66 

lb. 

42 

48 

lb. 

; 88 

M 

Per cent. 
0*124 
I'oi 

Per cent. 

0 - 597 

1- 69 


In districts, therefore, where dry foods are mainly used 
and roots are given only in small quantity, or not at all, the 
bulk of the urine is small, easily soaked up in the litter, and 
retained in the dung. Under such conditions the dung is 
enriched by the nitrogen and potash of the urine and it is less 
necessary to make special arrangements for dealing with liquid 
manure. 

The importance of tlie proper collection of the urine vhcre 
large quantities are produced is increased by the consideration 
that the nitrogen in the roots, which produce these large 
quantities, is very well digested, so that only xo or 20 per 
cent, of the total nitrogen is contained in the dung, at least 
90 per cent, of the remainder being voided in the urine ; and the 
same holds true as regards the potash. Further, the nitrogen 
and potash in the urine are in a form immediately available 
for the use of crops, so that both these manurial ingredients 
are, weight for weight, as valuable and as quick-acting as 
those of any other manures the farmer can purchase. The 
nitrogen and potash in the dung and the straw are, on the 
other hand, relatively slow in their action on crops. 


2 A 2 
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In the present investigation 35 samples of liquid manure 
from farms in the North-East of Scotland were analysed, 
with the following results : — 


— 

Average 
per cent. 

Maximum 
per cent. 

Minimum, 
per cent. 

Water 

98-21 

99-33 

96-46 

Solids 

179 

3-54 

•67 

Total Nitrogea . . 

•204 

•470 

-088 

Including Ammoniacal Nitrogen 

•179 

•410 

•060 

Phosphoric Acid 

■029 

i -090 

•004 

Potash 

‘462 

1 1-030 

•128 

Lime 

•019 

•043 j 

■003 


In the feeding a considerable quantity of turnips was used, 
together \vith straw, and sometimes a little hay ; oats and 
various kinds of cake were added to this basal ration, and 
in the case of milking cows some draff ’’ (wet grains) was 
also used. The varying amounts of rain-water which gained 
access to the collection tanks in different instances caused 
much greater differences in the composition of the various 
samples than the feeding ; so far as the evidence w^ent, 
how^ever, it did not indicate that even if rain were entirely 
excluded from the tanks the average solids would be much 
higher than 2 per cent, or the average nitrogen above 0*3 per 
cent. 

The weight of 1,000 gallons of liquid manure would be about 
10,000 lb. or nearly 4J tons. This quantity would contain : — 

Nitrogen, about . . . . . . . . . . 20J lb. 

Phosphoiic Acid, about 3 „ 

Potash . . 46I „ 

Lime . . . . . . . . . . . . . . 2 ,, 

The content of nitrogen would be equal to that present 
in 100 lb. of sulphate of ammonia, and, on the basis of jd, 
per lb. of nitrogen, would have a value of 12s. The potash 
is more than that present in 3 cwt. of kainit, and at the pre-war 
price of 2 d, per lb. might be valued at 8s, The value of the 
phosphoric acid present would be about while the lime 
would have practically no value. Liquid manure as collected 
in the North-East of Scotland would, therefore, have a value 
of about 4s. 6 d. per ton as manure, reckoning the potash 
at pre-war prices, or of about 6s. ^d. per ton, assuming potash 
to have doubled in price. 

Liquid manure is suitable for a good many crops, but hay 
was chosen for these experiments on account of the ease 
with which the results of application could be ascertained. 
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The applications were carried out at different times during 
the winter, viz. : (i) in December, (2) at the end of January, 
and (3) in March, as it was thought that in the case of the 
two earlier dressings, in spite of assertions by practical men 
to the contrary, little of the potash would be lost and that 
a great part of the nitrogen might also be saved. The standard 
dressing of liquid manure adopted was 2,000 gal. per acre, 
which was generally given in two dressings of 1,000 gal. each 
at an interval of a few days. For distribution purposes a 
barrel-cart was used. 

In all, twelve experiments were carried out over four seasons, 
and in every one a marked increase of crop was obtained 
from the application of liquid manure ; further, the increase 
obtained by applications in December was, on the average, 
about as great as that obtained from .March applications. 
This is brought out in the following table 


— 

Time of Application. 

Weight of 
Hay per Acre. 



lb. 

Untreated , . 


4»5i2 

2,000 gal. per acre 
2,000 „ „ „ , , 

2,000 „ ,, „ . . 

December 

January or February 
March . . 

5.557 

5,768 

5,610 

1,000 ,, „ . 

. . : December 

; ; 1 5.7m 

1,000 „ ,, . 

March . . 

2,000 „ „ . 

December 

i 6,075 

2,000 „ „ . 

. . : March . . 


With fine, mild weather early in the season plots receiving 
an early dressing began to grow early and obtained a start 
over those dressed later ; but witli a cold and wet early season 
the advantage of the early-dressed plots was more or less 
lost ; while with dry weather in May and June the plots 
dressed late, especially on light, thin land, were retarded by 
the drought, and the advantage of the plots dressed early 
was increased. 

For practical purposes, therefore, Professor Hendrick 
recommends dressing at intervals throughout the season 
as might be found convenient, each part of the area being- 
gone over two or three times in the course of the winter. 

From the financial point of view the experiments showed 
that (valuing the hay at 51s. per ton) about 25s. per acre was 
obtained from an application of 2.000 gal. of liquid manure, 
quite apart from the value of the improved aftermath, which 
was undetermined, but estimated at 5s. per acre. If the 
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unexhausted value oi the potash is placed at one-half the 
original dressing (i.e., 8s, per 2,000 gal. at pre-war prices) the 
total return would seem to have been about 38s. from the 
liquid manure, the value of which, based on its manurial 
ingredients, was placed at £2 (see above). 

The dressing of 4,000 gal. per acre was shown to give 
an insufficiently good return for the extra 2,000 gal. applied 
(sec above table). 

Treatment with liquid manure had a beneficial rather 
than a detrimental effect on clover. 

In conclusion, Professor Hendrick points out, that when 
liquid manure is applied to pasture, the latest dressing would 
require to be given some weeks before the cattle are to be 
turned on to the grass, so that all trace of the liquid manure 
and its smell, which would probably interfere with the relish 
of the cattle for the grass, W'Ould have had time to disappear. 
Probably it wmld be an additional benefit, in the case of 
pasture, that an early growth would be obtained which would 
provide food for stock at a time of year when it is often scarce. 


At the meeting of the Permanent Committee held in April 
there was little business of importance to be done, but as the 
date for the Meeting in May approached, 
The International and it became more and more probable 
Institute of that Italy would take part in the European 
Agriculture : War, the tension in Rome became greater, 

Proceedings of and the difficulty of carrying on the work 
the Permanent of the Institute increased. The Delegates 
Committee. for Austria and Hungary left Rome, and 
the members of the Staff who belong to 
those countries and to Germany found it advisable to return 
to their homes. According to the regulations, the Permanent 
Committee should hold a meeting in the month of June, but 
there was a general feeling among the Delegates that it would 
be better in the permanent interest of the Institute that they 
should wind up the work of the Session and separate before the 
state of war actually arose. Accordingly, at the meeting of 
the i8th May the Committee decided to begin the annual 
vacation at once, and to leave the President and the Staff to 
maintain the working of the Institute, so far as it was possible 
to do so in the present critical circumstances. Now that 
Italy has entered into the war, nearly half of the Permanent 
Staff, which ordinarily consists of about a hundred members. 
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have had to leave Rome either because they have been 
summoned to serve in a military capacity, or because they 
belong to countries at war with Italy, so that it will be 
impossible for the Institute to do so much work as is ordinarily 
to be expected from it. The Committee, however, directed 
the Staff to ensure that the three monthly Bulletins are issued 
as regularly as possible, to endeavour to issue the new Statistical 
Annual in the month of August, and to publish in August or 
September statistical tables relating to the production, import, 
export, prices and freights of cereals, similar to the tables 
circulated in the month of March, They hope in this way to 
be able to keep the current work up to date, to meet again as 
usual m the month of October, and when peace is declared to 
resume the functions of the Institute with full vigour. 

As it was recognised that, should Italy enter into the war, 
it would be impossible for the employees belonging to hostile 
countries to remain at Rome, the Committee decided to extend 
to them, even if they were not summoned to military duty, 
the same generous treatment which it had already granted to 
employees belonging to the belligerent countries who had been 
called to the colours. That is to say, they were to be allowed 
during their enforced absence a maximum of six months' pay, 
and to be permitted, so far as possible, to resume their duties 
at the Institute on the conclusion of peace, 

In accordance with the desire of the representatives of the 
English-speaking countries, it was resolved to adopt new titles 
for the English edition of the three monthly Bulletins, more 
intelligible to English readers than the present titles, which 
are too close a translation of the French. The new titles will 
be (i) International Crop Report and Agricultural Statistics, 
{2) International Review^ of the Science nud Practice of 
Agriculture, (3) International Review of Agricultural 
Economics. 

The Department of Agriculture and Technical Instruction 
for Ireland consider that the following opinions expressed by 
the Committee on the Irish Pig Breeding 
Advice to Pig Industry cannot be too widely knowm 
Feeders. r. The prospects of the industry are 

good. The numbers of pigs in countries 
which export bacon to Great Britain are falling off, and it may 
be anticipated that, in consequence, exports of bacon will 
shrink, and that Irish bacon will be in gi.-at demand. The 
number of pigs in Ireland should, therefore, be increased. 
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2. It is not necessary to cook meals for pigs. Steep the meals 
in cold water and feed raw ; just as good results will be obtained 
and labour and fuel will be saved, 

3. About 5 cwt. meal will produce i cwt, pork. 

Given in conjunction with other foods — ■ 

About 4 lb. potatoes equal i lb. meal in feeding value. 

About 6 lb. separated milk equal i lb. meal in feeding 
value. 

Separated milk given with meal and potatoes is now worth 
2d. per gallon. 

4. Farmers should breed the pigs they fatten, and thus 
secure the profit of both breeder and feeder. 

5. More home-grown foods should be produced for feeding 
to pigs. Barley, oats and potatoes are most suitable. 

The Department learn that in some cases farmers have used 
cod-liver oil in the food for pigs. This is a most undesirable 
practice, as the oil imparts an objectionable, fishy fiavour to the 
pork, which is not removed even by the process of curing. 

Farmers, therefore, are most strongly urged not to feed cod- 
liver oil to pigs under any circumstances, The use of this oil 
is not necessary ; it injures the reputation of Irish bacon ; it 
is unfair to bacon curers, and, above all, it re-acts against 
the farmers' own interests. 


SUMMARY OF 

AGRICULTURAL EXPERIMENTS.^ 

Soils and Manures. 

The Atmosphere of the Soil {Jour. Agric. Sci., March, 1915 ; 
E. J. Russell and A. Appleyard), — The free air in the pores of the soil 
to a depth of six inches is very similar in composition to the atmospheric 
air, but it differs in that it contains more CO 2 and correspondingly less 
oxygen and shows greater fluctuations in composition. Usually the 
sum of the CO 2 and oxygen is only slightly less than in atmospheric air, 
but at periods when nitrates rapidly increase there is a perceptible 
falling off of oxygen, and a still greater one in waterlogged soils. 

Besides this free air there is another atmosphere dissolved in the 
water and colloids of the soils ; this consists mainly of COj and nitrogen 
but practically no oxygen. 

The fluctuations in composition of the free soil air are mainly due 
to fluctuations in the rate of biochemical change in the soil. The rate 
of biochemical activity attains a maximum value in late spring and again 
in autumn, and minimum values in summer and winter. In autumn 
the bacteria increase first, then the CO 2 rises, and finally the nitrate 
increases. 

* A summary of all reports on agricultural experiments and investigations 
recently received is given each month. The Board are anxious to obtain for 
inclusion copies of reports on inquiries, whether carried out by agricultural 
colleges, societies, or private persons. 
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Tbe dominating factor appears to be, from November to May, tlie 
soil temperature and, from May to November, the rainfall and to a less 
extent soil moisture. Rainfall, besides adding water to the soil, 
brings in dissolved oxygen which is probably a factor of considerable 
importance in renewing the dissolved soil atmosphere and facilitating 
biochemical change. 

No evidence could be obtained that the growing crop markedly 
increases the amount of CO 2 in the soil air, and if it gives rise to any 
great evolution of CO 2 in the soil it apparently exercises a correspond- 
ingly depressing effect in the activities of soil bacteria. 

Such weather conditions as barometric pressure, wind velocity, 
variations in temperature from the mean, small rainfall, etc., seem to 
have but little effect on the soil atmosphere. 

The Manurial Values of Com and Cake Compared [Woburn Field 
Expis., 1914; Jour. Roy. Agric. Soc., 1914; J. A. Voelcker, E.Sc.).— 
In 1910 swedes were fed on the land to sheep Avith corn and cake re- 
spectively, The succeeding crops ^vcre barley in 1911, green crops iu 
1912, wheat in 1913, and swedes in 1914. The following table shows 
the results obtained : — 


Year. 

Crop. 

Corfi-Fed Plot. 

Cake-Fed Plot. 



Per acre. 

Per acre. 

1911 .. 

1912 . . 

Barley 

Trifolium {cut as 

28-5 bush. 

23-8 bush. 

hay) . . 

r ton 19;! cwt. 

r ton i6|- cwt. 

1913 . . 

Wheat 

26-7 bush. 

227 bush. 

1914 .. 

Swedes 

7 tons } cwt. 

6 tons 19 cwt. 


The superiority of the manurial value of the corn over that of the 
cake is unexpected, and the experiment is being repeated. 

Green Manuring [Wolnmi Field Expts,, 1914 ; Jour. Roy. Agrio. 
Soc., 1914; J. A. Voelcker, D.Sc.].~-Oii Stackyard Field, in 1914- 
rape proved the best green manure crop for wheat, both as regards 
yields of corn and straw, mustard coming second, while the crop after 
tares was the smallest of the three. 

Relation of Lime to Magnesia in Soils [W olnmi Pot Culture Expts., 
1914; Jour, Roy. Agric. Soc., 1914; J. A. Voelcker, D.5c.). — In 
1914 barley, the sixth consecutive corn crop, was growm in this test. 
It is clear from this trial that the addition of lime to a soil rich in magnesia 
is beneficial, and that lime can be applied without detriment even 
where the lime is double the amount of magnesia present in the soil 
E)q[ierinients on the Acidity of Soil [Woburn Pot Culture Expts., 
1914 ; Jour. Roy. Agric, Soc., 1914 ; J- A. Voelcker, D.Sc.). Soil 
was takai from various continuous barley plots iu the Stackyard Field 
at Woburn, and the acidity and amount of lime required for neutralisa- 
tion determined by Dr, Hutchinson (sec this Journal June, i 9 i 5 > 
p. 255). The soil from each plot was then rieated in three different 
ways, viz,, (i) untreated, (2) sufficient lime added to neutralise the 
acidity, and (3) an excess of lime added. The lime was added in the 
form of finely -ground carbonate of lime. 

In two plots on which sulphate of ammonia had been applied 
alone and along with mineral manures respectively, soil acidity had 
gone so far that a crop could not be produced, and in these cases it 
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was found tliat carbonate of lime could advantageously be added 
to an extent exceeding that required to neutralise the acidity present. 
But where, although acidity was indicated, a fair crop was still obtained, 
as was the case on the unmanured plot and the plot that received 
both sulphate of ammonia and four tons of hme (1897 1905) » 110 

advantage was obtained by adding carbonate of lime even to neutralising 
point. Lastly, when no acidity at all was shown, as was the case 
on tw'O further plots which had received lime dressings, further liming 
was sho^vn to be thrown away. 

In no case was any harmful effect obtained from using carbonate 
of lime, and it is thought that there is no doubt that the harmful effects 
of liming on one of the plots in the continuous wheat experiment must 
be due to the fact that lime was applied there in the caustic state. 

Radio-Active Manure {New Jersey Agric, Expi. Sia., Bull. 269). — 
Pot experiments were carried out with a radio-active manure sold 
at ;^42 per ton by the Radium Products Corporation of New York 
City. No appreciable effects, one way or the other, were produced. 

Sulphur as Manure [EuUing's Landw. Ztg,, ist and 15th May, 
1915.) — ^I'he experiments carried out with sulphur in recent years 
are reviewed and the results carefully analysed. The conclusion 
is reached that no case has been made out for the use of sulphur as 
manure in agriculture. 

Field Crops. 

Varieties and Selection of Seed of Flax {Jour. Dept, of Agric. 
and Tech. Instr. for Ireland, April, 1915). — The average returns per 
acre, at ten centres, from flax and tows in the case of the varieties 


tested, were as follows : — 

Variety. Returns. 

i s. d. 

Dutch Riga Child, imported by the Department . . . . 14 17 7 

Belfast Dutch, purchased in Ulster . . . . . , 11113 

Irish Saved, 3rd year’s selection .. .. .. .. 8187 

Peniau Crown, imported by the Department . . . . 12 17 ii 

Belfast Riga, purchased in. Ulster .. .. .. .. 11 14 8 


These results, taken in conjunction with those of previous years, 
are considered to afford conclusive proof that the choice of the variety 
of flax seed to be sown {i.e., whether Dutch or Russian) should not 
be governed either by the class of soil or by the district for which 
it is intended, but by the quality of the seed itself. 

In a further series of trials in 1913, the largest monetary returns 
were obtained from the standard varieties of seed, viz., Pernan Crown 
and Dutch Riga Child, as compared with three different classes of 
Irish saved seed and four varieties of seed from the more easterly 
flax growing districts of Russia. Old seed of Pernau Crown {i.e., 
grown in 1911) gave slightly better results than the new seed of this 
variety. 

The tests, which sought to ascertain whether the flax plant could 
be improved for fibre production by making in successive years a 
selection of seed from long stalks, were continued in 1913. Seed 
specially selected in this way gave an approximately equal yield of 
straw, but as regards flax inferior results both in scutching and in 
spinning were obtained, as compared with Pernau Crown seed. In 
the previous trials the specially selected Irish seed of the same strain 
gave in 1911 superior, and in 1912 only slightly inferior, results to Pernau 
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Crown. The poor results in 1913 may perhaps indicate that these 
strains of seed lose their original vigour when grown for successive 
generations in Ireland ; and it is stated that it does not appear hopeful 
that it will be possible in Ireland to improve the flax plant for fibre 
production by making in successive years a selection of seeds from 
long stalks. 

Manuring of Flax ijour. Dept, Agric. and Tech. Inst, for Irelatid, 
April, 1915).— The experiments conducted by the Department from 
1901 to 1912 showed the application of potassic manures to the flax* 
crop to give profitable increases ; kainit and muriate of potash, which 
were about equal in value, gave better results than sulphate of potash. 
There was no difference in the results from the first two whether they 
were applied in wdnter or at the time of sowing. 

The use of phosphatic manures was almost invariably attended 
with a loss, owing to the encouragement of the growth of weeds ; and 
the application of agricultural salt was not remunerative. 

Variable results were obtained in different seasons and at different 
centres with sulphate of ammonia, and the 1913 experiments were, 
therefore, designed to test this manure further. On the average of 10 
centres a higher yield of 3 st. 1 1 lb. of scutched flax per acre resulted 
from the application of ^ cwt. sulphate of ammonia per acre in 1913, 
which left a profitable increase of £i 4s. ;^d. after deducting the cost 
of the manure. 

The addition of ^ cwt. sulphate of ammonia to dressings of cwt. 
and I cwt. muriate of potash per acre gave, on the average, increased 
profits over those from the potash dressings alone of 115. iid. and 
13s. Sd. per acre. These and former results are taken to show that 
in most seasons the addition of a light dressing of sulphate of ammonia 
to muriate of potash will prove effective. 

More remunerative results were obtained in 1013 from the application 
of cwt. muriate of potash than from i cwt, of this manure per acre, 
whether applied alone or along with sulphate of ammonia. 

Liming for* Flax {Jour. Dept. Agric. and Tech. Instr. for Ireland, 
April, 1915). — The lime was applied in 1912 at the rate of 2 tons of 
burnt lime per acre, and the plots were cropped in 1912 with oats and 
in 1913 with flax. On both the limed and unlimed plots the effect 
of I cwt. muriate of potash was tested for the flax crop. The profits 
from the dressings were as follows (one-quarter of the cost of the lime 
is charged to the flax) ; — 

Profit over Untreated 
Plots. 


Untreated — 

1 cwt. muriate of potash . . . . . . 65. 

2 tons burnt lime lod. 

2 tons burnt lime ' Ia os 

I cwt. muriate of potash . . . . . . 1 ' 

Green Manuring: of Barley {Rothamsted Expt. Sta., Ann. Repi. 
for 1914 ; B. J. Russell, D.Sc .]. — Four crops were ploughed in and 
the following yields of barley were obtained per acre : — Rape : grain 
i 8'9 bush., straw 15*4 cwt.; crimson clover: grain 13 bush., straw 
14 cwt,; vetches; grain 21*5 bush,, straw 18*9 cwt : mustard: grain 
i 8*8 bush., straw 15*1 cwt. 

Growth of Barley after Leguminous Crops [Rothamsted Expt, Sta., 
Ann. Repi. for 1914 ; E. J. Russell, D. 5c.). —Barley was grown after 
various legumes in order to test the amounts of nitrogen accumulated 
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by tbe latter and left in the soil. After lucerne, the yield per acre 
was 33 bush, of grain and 17-6 cwt. of straw ; after red clover, 20*3 bush, 
of grain and 10 *6 cwt, of straw; and after alsike clover, 21*9 bush, 
of grain and 11*3 cwt. of straw. 

Varieties of Oats [Wobum Field Expis., 1914 ; Jour. Roy. Agric, 
Soc., 1914 ; J. A. Voelcker, D.Sc.). — ^The yields of head corn per acre, 
in bush., were : — Svalof Victory 37-4, Banner (Canadian) 34*5, 
Mammoth White Cluster (Canadian) 32-8, Newmarket 327. Svalof 
•Victory also produced most straw and obtained the best price in the 
valuation. 

Manuringr of Oats [Rotkamsted Expt. Sta., Ann. Kept, for 1914 : 
E. J. Russell, D.Sc.). — Winter oats manured with 1061^ lb. of nitrolim 
per acre yielded 2 bush, of grain per acre more than those receiving 
the same amount of nitrate of soda and nearly 5 bush, per acre more 
than unmanured oats. 

Clover and Grass Mixtures (Woburn Field Expts., 1914 ; Jour. Roy. 
Agric. Soc., 1914 ;■ J. A. Voelcker, D.Sc.). — The merits of wild white 
clover and ordinary white clover for inclusion in seeds mixtures were 
tested. A mixture containing wild white clover yielded i ton 19 cwt. 
of hay per acre ; the same mixture, substituting an equal weight of 
ordinary white clover seed for the wild white clover, yielded 2 tons 4 cwt. 
per acre ; on a third plot wild red clover sown alone produced 9I cwt. 
After the removal of the hay, however, the wild white clover was found 
to cover the ground more closely than the ordinary variety, giving a 
much thicker “ bottom ” for pasturage. The same was noticeable with 
the wild red clover. 

Varieties of Lucerne [Woburn Field Expts., 1914 ; Jour. Roy. Agric. 
Soc., 1914 ; J. A. Voelcker, D.Sc.). — Seven varieties of lucerne were 
compared in 1914, as for several years past, both when sown under a 
corn crop and when sown bare. The yields per acre in 1914 were as 
follows : — 


IT- ■ Sown under a -r,„„ 

Variety. ^op. ■ 


Russian (Europe) 
Canadian 
Provence 
North American 
Russian (Asia) . , 
American (Arizona) 
Turkestan 


Tons, cwt. 
4 4 


Tons. cwt. 
3 17 


As in 1912 and 1913, the highest yield was obtained with the Russian 
(Europe) variety, the Canadian coming next, and the Provence third. 
In 1912 and 1913 a higher yield was obtained from the plot on which 
only lucerne was sown, but in 1914 this difierence disappeared. 

Varieties of Linseed [Woburn Field Expts., 1914 ; Jour. Roy. Agric. 
Soc., 1914 ; J. A. Voelcker, D.Sc.).— Four kinds of linseed were sown on 
duplicate plots in 1914. La Plata yielded 20*3 bush, of seed and 14 
cwt. of straw, Morocco 19*9 bush, of seed and 15I cwt. of straw. Steppe 
I5‘i bush, of seed and 17^^ cwt, of straw, and White-flowering (Dutch) 
12-2 bush, of seed and 21 cwt. of straw per acre. The averages of the 



1915*] Summary of Agricultural Experiments. 357 


duplicate plots are given. The Morocco variety contained 39*47 per 
cent, of oil in the seed, La Plata 38*85 per cent, Steppe 37*88 per cent, 
and White-flowering (Dutch) 34*06 per cent. The \Vhite-floweriag 
(Dutch) seed was subsequently found to have been of inferior quality, 
thus lessening the value of the comparison of it with the other varieties. 

Varieties of Rye-grrass [IVodurn Field Expts., 1914 ; Jour. Roy Agric. 
Soc., 1914 ] J. A. Voelcher, D.Sc.]. — ^Three varieties of ryc-grass have 
been tested for three years, and the following yields of hay have been 
obtained (per acre) : — 


Variety. 

1912. 

1913- 

1914. 


Tons, cwt 

Tons, cwt 

Tons. cwt. 

Pacey rye-grass 

17 

I 6i 

I i6| 

Dutch , , 

I r5| 

0 17 


Italian „ 

2 ri| 

0 19J 

2 5i 


Germination of Mangolds {Rept. on Field Expts, at Harper Adams 
Agric. Coll., 1914). — A medium loam soil was treated with 15 tons of 
dung and, later on, 2 cwt. dissolved bones, i cwt. superphosphate and 
I cwt. sulphate of ammonia per acre ; I cwt, nitrate of soda was applied 
per acre as a top dressing. 'The variety of mangold was Sutton's 
Prizewinner. The treatment of the seed and the yields obtained were 
as follows (per acre) : — 

Tons. cwt. 


Seed, ordinary form, S lb. . . . . . . • < 34 15 

Seed, crushed, 8 lb 35 0 

„ 6 „ 35 5 

„ 4 » 33 ^5 

Seed soaked 24 hours before sowing . . . . 35 0 


All the methods of treatment retarded the germination of the plants 
at first, as compared with the untreated seed. 

Top Dressing of Mangolds [Repi. on Field Expts. at Harper Adams 
A gric. ColL, 1914) . — The field was on a heavy loam soil and received 2 cwt. 
dissolved bones, ^ cwt. sulphate of ammonia, and i cwt. superphosphate 
per acre at the time of sowing. The experiment was designed to test 
the values of different manures applied as a top dressing alter singling. 
Sutton’s Prizewinner was used, the seed being drilled at the rate of 7 lb. 
per acre. All the plots except Plot i received the standard dressing. 
The various top dressings, and the yields per acre were as follows 

Tons, cwt. 


Plot I. 

No manure and no top dressing 

. . 20 


ri 2. 

No top dressing 

, . 24 

iSJ 

M 3 * 

r cwt. superphosphate 

, . 26 

5 

n 4 - 

I „ nitrate of soda 

.. 27 


» 5 * 

I „ nitrate of lime 

■. 25 

5 

„ 6. 

I „ nitrolim 

.. 25 


»» 7 * 

I ,, nitrate of ammonia 

. . 26 


„ 8. 

1 j, nitrate of soda 

. . 26 

0 


Manuring of Mangolds [Roihamsted Expi. Sia., Ann. Rept. for 19^41 
E. J. Russell, D. 5 c.). —The addition of 220 lb. of nitrate of lime to a 
dressing of 12 tons of dung, 3 cwt. of superphosphate, | cwt. of muriate 
of potash and ^ cwt. of salt per acre applied to mangolds gave 
considerably better results than the addition of either 175 ^^* nitrolim 
Or 80 Ib, of nitrate of ammonia per acre to the same dressing. Sulphate 
of manganese, at the rate of 35 lb. and 25 lb. per acre, when added 
to the above dressings caused a diminution in the crop in every case. 
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Varieties of Mangolds [Kept, on Field Expts. at Harper Adams 
Agric. Coll., 1914). — A heavy loam soil was used for these trials, and 
2 cwt. dissolved bones, i cwt. superphosphate, and ^ cwt. sulphate of 
ammonia per acre were applied before ridging, with i cwt. nitrate of 
soda per acre as a top dressing in July. The mangolds were drilled at 
the rate of 8 lb. per acre on 15th May. 

The yields of the Yellow Globe varieties were : — ^Toogood’s Master- 
piece, 32 tons I2| cwt. ; Sutton's Prizewinner, 30 tons 17^ cwt. ; Webb's 
Smithfield Yellow Globe, 30 tons 15 cwt. ; Garton’s Large Yellow Globe, 
No. 15, 30 tons 12^ cwt. : Dickson's Triumph Yellow Globe, 30 tons 
7 1 cwt. ; Gibran's Colossal Globe, 29 tons 15 cwt. ; Gibran's No. i 
Globe, 29 tons 15 cwt. ; Middlehurst's Prizetaker, 29 tons 12 1 cwt. ; 
Sutton's Up-tO'Date, 29 tons 7I cwt. ; Dickson and Robinson's 
“ Defiance,” 28 tons 5 cwt. ; Garton's Large Yellow Globe, No. 28, 
26 tons ']\ cwt. ; Garton's Large Yellow Globe, No. 53, 25 tons 17^ cwt. ; 
Little and Ballantyne’s Prizewinner, 25 tons 15 cwt. ; Bromley's 
Special, 20 tons 10 cwt. 

The yields of the Intermediate and Long varieties were : — ^^Veibul^s 
Excelsior Red, 33 tons 15 cwt. ; Weibull’s Cylinder Barres, 30 tons 
5 cwt.; Sutton's Red Intermediate, 29 tons I2.| cw't, ; Dickson's 
Improved Red Intermediate, 29 tons 5 cwt.; Webb's 'New Lion 
Intermediate, 29 tons ; Weibull’s Sarimner, 27 tons 17^ cwts. ; WeibulTs 
Red Yellow Barres, 27 tons 7^ cwt. ; Dickson’s Peerless Intermediate, 
26 tons 2^ cwt. ; Weibull's Light Sugar Red Top, 25 tons 5 cwt. ; 
Dickson and Robinson's Red King, 25 tons ; Little and Ballantyne’s 
Eclipse Intermediate, 25 tons. 

Manuring of Potatoes [Rulhamsled Expt. Sia,, Ann. Kept, for 1914 ; 
E. J. Russell, D.Sc.). — Nitrate of ammonia, at the rate of 80 lb. per 
acre, when applied to the crop, together \vith 12 tons of dung, 3 cwt. 
of superphosphate and cwt. of muriate of potash, proved more 
effective than either 175 lb. of nitrolim or 220 lb. of nitrate of lime 
applied similarly. 

Manuring for Hay {Rothamsted Expt. Sta., Ann. Rept. for 1914 ; 
E. J. Russell, D.Sc.). — On the average, for the years 1856 to 1912, 
the best results have been obtained by the use of the following manures, 
the respective yields of hay being given in cwt. per acre : — Complete 
mineral manure n- extra ammonium salts silicate of soda, 73*3 cwt. ; 
complete mineral manure 4- extra amm. salts, 66 '5 cwt. ; complete 
mineral manure -f nitrate of soda (= 86 lb. N,}, 56-9 cwt. ; complete 
mineral manure -r amm. salts, 54-3 cwt, ; mineral manure (without 
potash) -h amm. salts, 477 cwt. ; complete mineral manure 4- nitrate 
of soda (= 43 lb. N.), 46*3 cwt. ; complete mineral manure, 40*9 cwt. 

Dairying. 

Machine Milking [Kentucky Agric. Expt. Sta., Btdl. 186). — Experi- 
ments with the “Sharpies Mechanical Milker” at this Station are 
described. The machine cost and the cost of the power, which 
is furnished by an electric motor, has averaged about £i per month. 
Very little difficulty has been experienced in operating the machine. 

There was no appreciable or permanent decrease in milk production 
during the short period in wRich the cows were made accustomed to 
the machine. Of a herd of 50 cows the decline in the milk yield in 
March, April and May was less with 25 animals that were machine milked 
than with 25 that were hand milked, compared with the February 
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yields, all cows being hand milked in that month. The effect of dis- 
continuing machine milking after seven months for a few days was that 
some few cows gained slightly, but that most decreased slightly in milk 
yield. The last milk is always hand stripped. 

As a general rule it has been found that two men can milk and strip, 
and feed 28 cows and carry their milk to the dairy room in 44 minutes ; 
exceptionally, one man alone has carried out these operations in i hour 
14 minutes. 

The most satisfactory solution for cleaning the parts of the machine 
has been found to be 10 lb. slaked lime (lump) in 9 gallons of water. 

In this machine outside air is not drawn into the bucket, so that it 
is difficult for the milk to become contaminated unless the cups fall to 
the floor or unless the machine were improperly cleaned ; and bacterio- 
logical tests have confirmed this, very low bacterial counts being 
obtained. 

Experiments in Churning [Jour. Roy. Agric. .Soc., 1913 and 1914). — 
Experiments were carried out in 1913 and 1914 with the milk of different 
breeds of cattle. Four lots of milk, each of 2 gallons, were taken for 
each of the breeds, one lot being scalded and the other three lots being 
separated. Of these separated lots the cream of one was churned 
sweet witliin three hours after separation ; the cream of the second was 
allowed to ripen naturally after being kept for 24 hours in 1913 and 
48 hours in 1914 and then churned ; while the cream of the third was 
ripened with a starter and churned after 24 hours. 

The results were as follows : — 


Butter. 

Breed. 



Ripened 

Ripened 

Scalded 

Sweet 


Starter, 

Naturally. 

Cream. 

Crearij. 

1913— 

Ib. oz. 

lb. 

oz. 

]b. 

oz. 

lb. oz. 

Shorthorn 

.. 0 9 ^ 

0 

SJ 

0 

7 + 

0 5 

Holstein 

0 9 -k 

0 

8 ^ 

0 

7 t 

0 

Jersey . , 

... 0 15J- 

0 

12I 

0 

124 

0 

Dexter . , 

. . : 0 10^ 

0 

11 

0 

8 

0 9 

igi4— 

Shorthorn 

. . 0 10 .^ 

0 

ro| 

0 

S 

0 

Holstein 

0 12I 

0 


0 

10 

0 

Devon . . 

0 13I 

0 


□ 

io| 

0 

Jersey . . 


I 

I 

0 


0 12I 

Guernsey 

0 14 

0 


0 

I2i 

0 8;1 

Kerry . . 

0 14^ 

0 

I 4 i- 

0 

10 

0 9 | 


Live Stock and Feeding Stuffs. 

Ricinus Poisoning [Die Landw, Versiichs-Siat., Band Ixxxv., Heft 
iii.-v.}. — The following is a summary of a paper on poisoning by the 
seeds of the castor oil plant read by Kobert at the meeting of the Union 
of German Experiment Stations at the end of 1913, 

There is only one species of Ricinus plant known to botany, viz., 
Ricinus conitnunis L., but there are a number of varieties. All the 
varieties tested have proved poisonous, no matter what the size or colour 
of the seeds. The poison is contained in the shelled seeds and not in 
the shell, capsule, or oil extracted from the kernel. The substance 
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containing the poison is known as Ricin ; it is not visible as such in. 
the oil-free kernel ; in quantity it forms only one per cent, of the dry, 
oU-extracted kernels. As, however, Ricin exceeds strychnine or 
arsenic in intensity, small quantities only of Ricinus seeds sufi&ce to 
make a feeding stufi poisonous, a single gramme of the kernel mixed 
with several litres of milk having proved sufficient to poison a calf. 

Castor oil seeds are introduced into feeding stuffs in various ways. 
In the first place the hedges of fields of ground-nut and sesame in the 
tropics are often of Ricinus plants and the seeds may thus get mixed 
with those of ground-nut or sesame at harvest. During transport, in 
storage, and in unloading there are again possibilities of castor oil seeds 
being mixed with other seeds. A further risk is run at the pressing 
factory where the machines may be badly cleaned after pressing the 
castor oil seeds, so that these become mixed with the next kind of seeds 
pressed. Again, for a soap making process in Germany the use of 
castor oil seeds is necessary, and there is the chance of their getting into 
animal foods owing to the amount of transport of these seeds that has 
to be carried on. Lastly, large quantities of the shells are sold at low 
prices to manufacturers of compound feeding-cakes who grind and use 
these shells in the cakes. As no method is known of completely freeing 
the shell from the kernel, it follows that these cakes must, as a rule, 
be poisonous, and on an average Robert estimates that at least i per 
cent, of kernel matter will be present with the shell, an amount which is 
more than sufficient to cause fatal poisoning of cows when it is re- 
membered that cakes are fed at the rate of from up to lb. per 
head per day. Farmers should refuse all such cakes, and merchants 
who resort to such practice are as guilty as if they included arsenic in 
their cakes. 

The poison, Ricin, is an albumin and has the characteristics (t) of 
an albumin, (2) of a ferment or enzyme, (3) of a toxin, (4) of an 
agglutinin, ^ 

From the albumin nature of the poison it results that the mixture 
of Ricin with human or animal foods cannot be detected by purely 
chemical methods, even when one hundred times the fatal dose is 
contained in the foods ; but the possibility of extracting the poison 
from foods by water or other method rests on the albumin nature 
of the poison. 

The enzyme characteristics of the poison are useless for purposes of 
detection, since feeding cakes are always found to contain enzymes 
similar in effect to Ricin. 

As regards its toxic effects immunity is reached by small, and 
gradually increasing, doses ; and in the blood serum of immunised 
animals “ antiricin,” which has the effect of an antitoxin, is formed. 
This serum has been found extremely effective in the detection of 
extremely small quantities of ricin, but there is the drawback with this 
method that a different serum is produced in the case of some varieties. 

The method of detection by injection into guinea-pigs and observing 
whether symptoms of super-sensitiveness are produced is not recom- 
mended by Robert. 

He lays stress, however, on the efficacy of a third method which 
rests on the agglutinin characteristics of the poison : i.e., even if diluted to 
one millionth part of the original strength it coagulates the blood 
corpuscles of guinea pigs, and a substance like sealing wax is obtained 
on filtering. This method holds good for all varieties of Ricinus and is 
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<iven more sensitive than the serum test. Even here it must be 
remembered that “phasins " give a similar reaction. Kicin, however, 
will stand a temperature of 70“ — 75^ C., while the only phasins that can 
he subjected to this temperature without being denatured are those 
present in Phaseolus communis and related indigenous legumes, and to 
detect these from ricin toxicological methods must be employed, e.g,, 
subcutaneous injections with rabbits, 

The paper concludes with elaborate directions as to the conduct of 
tests for the detection of ricin in feeding s tuft's. 

Calf Rearing^ [Jour. Roy. Agvic. Soc., 1914 l J. A. Voelckey, D.Sc.)— 
This experiment on the best way of rearing calves from birth was begun 
at the Woburn farm in the spring of 1912. .An interim report on the 
experiment was summarised in this Journal for June, 1913, p.240, but 
the chief particulars are again given below together with an account of 
the final results. 

Twenty bull calves (Shorthorns) were selected and purchased in the 
open market at the end of March, 1912, when they were two to three 
days old, They wTre all fed with whole milk only for the first three 
weeks, taking on the average one gallon per head daily. They were 
then divided into five lots, in order to test difterejit foods. This part of 
the experiment lasted for nine weeks ; the foods tested and the results 
were as follows : — 




Cost per 

Gain per 

Cost per lb. 



Gain in 


Food. 

Call 

Calf 




per Week. 

per tVeek. 

Wei gh t. 



s. (L 

Ib. 

d. 

I. 

Cod4iver oil and separated milk* . . ^ 

2 8*19 

9-66 

i 3'33 

2, 

Calf meal (purchased) with whole and i 


8’66 


3- 

separated milk 

Gvuel (6 lb. fine oatmeal and i lb. 

2 0 

i 2-77 


linseed to i gall, water) and 
separated milk* - . 

2 -Vll 

S-33 

3‘45 


4 - 

Whole Milk 


12-83 

5-39 

5- 

Crushed oats (given dry) and separated 

2 9-61 




milk* 

13-30 

2 -32 


* The separated milk was substituted gradiialh’ for the wliole milk of the 
preliminary three weeks’ feeding, the change being completed in three further 
weeks. 

The crushed oats thus gave the highest gain in live weight and at 
the lowest cost per lb. of increase. The wlxole milk gave the next 
highest gain, but at a much increased cost. 

The calves were next, at the age of tweh c weeks, turned out into 
the yard and all fed alike with separated milk, a little linseed cake and 
crushed oats On 14th July milk was discontinued and on i Sth J uly the 
calves were turned out to run in the fields, being given linseed cake, 
crushed oats and hay. Throughout the winter of 1912-13 the calves were 
in the fields in the day-time and came into the yard at night when they 
had linseed cake with a little cotton cake, hay and sliced roots. During 
the spring, summer and early autumn of 1913 the bullocks were run out 
on the pastures and on 0th November, 1913, they were once more put 
up in the yards for fattening off. For the entire period from the close 
of the nine weeks of special feeding the animals were all treated exactly 

2 B 
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alike and received the same foods ; consequently such differences as 
were observable may fairly be attributed to the early feeding. 

As they became fit for the butcher between February and 

May, 1914) the bullocks were sent off to be killed. The average gains 
per head daily in live weight during the several periods were as 
follows : — 



16 April 

18 June 

17 Sept., 

5 Feb. 

6 Now, 


Food. 

to 

to 

1912, to 

to 

1913. 

\\ hole 

1 18 June, 

17 Sept., 

5 Feb., . 

6 Nov., 

to close. 

period. 


! 1912. 

1912. 

1913* 

1913. 




i lb. ! 

lb. 

15. ! 

lb. 

lb. 

lb. 

I. Cod-liver oil . . 

^ 1*38 ’ 

1*90 

1-63 1 

1-36 

2 -oo 

1-63 

2. Calf meal 

i I’24 ' 

175 

I -53 

1-29 

1*58 

I *46 

3. Gruel. . 

I-I 9 

1-57 

2*01 

I ’30 

I -68 

1-55 

4. Whole milk , . 

1-83 

2*00 

1-90 

1*37 

1-72 

i‘t)6 

5. Crushed oats 

I ’go 

2-ig 

i-go 

1-37 

270 

1*85 


It is clear that the advantage gained in the early stages by feeding 
with crushed oats and separated milk, and similarly with whole milk 
alone, was never aftenvards lost ; and the important point is brought 
out that the early feeding has a most marked bearing on the after- 
devclopincnt of the animal. The crushed oats animals were earliest 
to mature, followed by the whole milk and coddiver oil lots. 

The cost of feeding per head in each lot during the whole period, and 
the gain per head after selling were as follows : — 


Food. 

Special feeding 
from com- 
mencement 
including 
whole milk. 

Subsequent 
feeding and 
grazing. 

Tot.-Jl cost, 
reckoning 
cost of calf 
at (2 6 s. od. 

price realised 
at 5s, per 

8 lb. stune. 


Cain. 



£ s. d. 

£ s. d. 

£ s, d. 

/ s. d. 

/ 

S. 

d. 

I. Cod -liver oil 

I 16 s 

7 ^5 4 

j II 18 0 

20 10 4 

i 8 

12 

4 

2. Calf meal . . 

I 10 6 

10 3 4 i 

13 19 10 

20 15 4 

i 6 

15 

6 

3. Gruel 

I 14 li 

9 18 nil 

' ^3 TO I 

21 I 3 

' 7 

2 

2 

4. Whole milk 

3 4 3 

8 0 6‘! 

13 16 II 

21 13 I 

7 

16 

2 

5. Crushed oats 

I 17 9 

829 

12 6 6 

23 0 5 ^ 

10 

13 

11 


This table again shows the marked superiority of the " crushed 
oats ” feeding, the highest price and the highest gain being obtained 
with this food. The " whole milk ” fed animals realised the second 
highest price, but the cost of feeding was greater, and the cod-liver oil “ 
lot stood second as regards final money returns. 

Manuriai and Feeding Value of Some Common Weeds [Landu'. 
Versitchs-Siaf. Band Ixxxv., Heft vi.). — The composition of six weeds, 
viz., Bindweed [Convolvidns arvensis), Goosefoot [Chenopodium album), 
Chickweed [Stellaria media). Field Thistle [Cirsium arvense), Annual 
Sow Thistle {Sonchus oleraceus), and Annual Mercury [Mercimalis 
annua) was investigated. It is clear that these weeds abstract large 
quantities of plant nutrients from the soil ; in their dry matter were 
found 277-4*45 per cent, of nitrogen, 0*85-2 *01 per cent, of phosphoric 
acid, 4*91-1 1 *78 per cent, of potash and 1*03-5*30 per cent, of 
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lime, Care must, therefore, be taken that these nutrients are not 
lost but placed at the disposal of culti\'ated plants. Weeds are best 
combated by hoeing. 

Where it is not possible to keep down weeds, there is nothing to 
prevent their being used as feeding stuffs, provided tliat only tho.se 
weeds are fed which are known to have good effects, For this purpose 
the plants must not be cut too near the ground, or too much eartli will 
get into the food. 

All the weed.s examined, except Annual Mercurv, have proved good 
as green fodder, and not the slightest harm has re.sulted from feixling 
them, especially to dairy cows. Bindweed had tire inghest feeding 
value. In the fresh condition these weeds did not attain the feeding 
value of red clover and lucerne ; but in the dry condition tliev ha<i a 
higher value than these two plants. Care .should be taken that they 
are fed before they reach the seeding stage. 

Annual Mercury is not readily eaten by animals, and injuriously 
affects their health, so that in spite of its high nutritive \-alne it should, 
if possible, be excluded and used as manure. 

In view of their content of plant nutrients, all the above weeds 
might be put to manurial use ; but the}' should not be so used alter 
they reach the seeding stage. 

Effect of Storage on the Composition and Digestibility of Hay 

(CawCai. VersKchs-Stat., Band 8.4, 1914}. — The inve.stigatioiis referred to 
the composition and digestibility of meadow Iiay kept for three yeans 
and of clover hay kept for two years in well ventilated storage ; no 
changes were found to result in either composition or digestibility as a 
result of the storage. It is thought by the experimenters that the 
depreciation in hay on storage shown b}* other investigators must have 
been due to mechanical losses. 

Weeds and Plant Pests. 

Celery Leaf -spot {Jour. Roy. Hort. Soc., April. 1915; C. H. 
Pethybridge, B.Sc., is .stated that there is little doubt that 

the spread of this di.sease has occurred mainly through the employment 
of infected celery seed. 

To combat the disease three methods must be employed ; (i) All 

celery seeds should be examined by a competent mycologist, and if 
necessary they should be treated with an appropriate germicide (see 
this Journal, July, Tpi.g p, 342). The onus of providing disease-free 
seed should be placed on the seed grower. ( ') If the disease appears 
it should be kept in check b\’ spraying the plants with Bordeaux 
mixture, in a .somewhat similar manner to that adopted for ciiccking 
potato blight (see Leaflet 238). (3) All diseased portions ol the plants 

should be most carefully collected and burned, and in no circinn.stanccs 
should they be allowed to remain in or on the soil, or to reach the 
manure or compost heap. 

A disease discovered on wild celery seemed to be identical with 
leaf-spot of cultivated celery, and it is thought that the original source 
of the disease is to be looked for in the parasite occurring on the wild 
plant. 

Iris Leaf-blotch Disease {Jour. Roy. Hort. Soc., April, J' Eh 

Ranishottom ). — This disease {Hcierosporiiim gracilc) occurs on many 

2 B 2 
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differ ent species. The affected leaf fades much before the normal 
time, and, apart from an unsightly appearance resulting, the storage 
of food reserves for the next season’s growth is hindered. 

The fungus can pass through the winter in its fruiting form, and 
the spores are capable of germination even after 24® F. of frost ; the 
other parts of the fungus are capable of regeneration and thus of 
forming a new centre for the spread of the disease. 

All old leaves should be gathered and burned. A dressing of slaked 
lime put on in autumn and lightly forked in in spring has been found 
efficacious in eradicating the disease. Further, it would seem that the 
disease particularly affects limedoving species when the soil is deficient 
in lime, but not lime-hating species. 

Successful attempts were made to inoculate living plants with 
cultures of the spores. An attempt to inoculate Narcissus failed. , 

Wart Disease of Potatoes [Third Repi. of Bd. of Agric. for Scotland ). — 
The varieties Isis, Irish Queen, and Great Scot were found to be resistant 
to wart disease in experiments in sixteen severely infected gardens. 
In every instance the variety IIp-to-Date was severely attacked by 
the disease. 

Salt, formalin and calcium carbide, applied to the soil a short 
time before the potatoes were planted, each considerably reduced 
the yield of the crop with no corresponding diminution of wart disease. 

American Gooseberry Mildew [Third Reft, of Bd. of Agric. for 
Scotland). — It is stated that, judging by the observations carried 
out by the Inspectors of the Board of Agriculture for Scotland, there 
can be little question that spraying during the period of growth, followed 
by careful pruning and burning of all diseased wood as soon as growth 
has ceased for the season is a more effective method of controlling 
the disease than summer tipping without spraying. 

Miscellaneous. 

Germination Test for Seeds (^65. in Jour, of Ecology, March, 1015).— 
A method different from that ordinarily in use for testing vitality of 
seeds is required when a considerable period elapses before conditions 
favourable to germination occur ; and in this investigation diflerences 
in the amounts of heat liberated by seeds were used for estimating age 
and germinating capacity. The heat given off and the germinating 
capacity decrease with increasing age ; and the younger seeds respond 
most quickly to the influence of conditions favourable to germination, 
reaclring the maximum percentage of germination and the maximum 
temperature sooner than older seeds. Germinating seeds have 
“characteristic” temperatures; and if the seed under test has a 
temperature removed from the characteristic temperature for the 
species, and if within a reasonable time (varying with the species') 
there is no rise in temperature or a rise which does not indicate the 
characteristic temperature, then the seed will not germinate. 

Natural and Artificial Drying; of Crass [Landw. Versuchs-Siat., 
Band LX XXVI., Heft III. und IV. ; F. Honcamp). — The common 
method of drying grass into hay in the open, and by exposure to the 
sun, was found to lead to loss of crude and digestible nutrients in 
the grass, quite apart from mechanical losses. All the nutrients were 
affected, but the loss occurred especially in the fat, both as regards 
absolute amount, and digestibility. 
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On the other hand, with proper precautions, and at low temperatures, 
it was found that artificial drying of the grass did not lead to an>' 
significant loss either of crude or digestible nutrients. Artificial 
drying of grass by hot gases as carried out in the ordinary drying 
apparatus in use in Germany was, howe\'er, always found to lead to a 
considerable decrease in. the digestibility of the protein. 


NOTES ON AGRICULTURAL 
CO-OPERATION. 

The Land and Agricultural Bank of Soutli Africa was establislied 
by an Act of the Union Parliament, and came into existence on ist 
, October, 1912, on which date it took over the 

The Land and assets and liabilities of the Transvaal Land 

Agricultural Bank Bank and the Agricultural Loan Funds 

of South Africa.* of the Orange Free State and Natal. 

The main object of the Bank is "to 
assist the farming population by providing bona fide and deserving 
applicants with funds at a cheap rate, repayable in instalments over 
an extended period." 

The control of the Bank is in the hands of a Central Board, with 
offices at Pretoria. This Central Board deals directly with the business 
of the Transvaal area, while local boards have been established for 
Natal, the Orange Free State, Eastern Cape Colony, and ^Vestel^ 
Cape Colony. 

The magistrates of the Union are the agents of the Bank, which 
is largely dependent upon them, on the one hand, for information 
as to the character of each applicant for a loan, and the value of the 
security offered, and, on the other hand, for making known to the 
farmers the various kinds of adNances 'which the Bank is authorised 
to make. 

The minimum amount which may be lent to any one farmer is 
^50, and the maximum amount ordinarily ,(2,000, and exceptionally 
£ 5 , 000 . 

Each application for an advance must be accompanied b}- a valuation 
of the property offered as security, made by a valuer appointed by tlie 
Central Board ; the cost of making the valuation is regulated by a 
scale of charges and falls upon the applicant. The security for loans 
is normally a first mortgage on land or farm buildings, and advances 
may be made up to 60 per cent, of the value of the .security offered. 

The advances are made for thirty years ; during the first five 
years interest is paid at the rate of 5 per cent., and the borrower has 
the privilege of reducing the amount of the loan by repayments of 
1 $, or any multiple of such sum, at any date upon which interest is 
due. At the end of five years the principal .sum outstanding becomes 
repayable in twenty-five years in half-^’early instalments. 

Besides the above " ordinary " loans, the following (among other) 
" extraordinary " advances nia’ .e made : (i) Cash credits to farmers 
for short periods for an amount not excceiling £1,000 ; {2} Advances 
for the construction of fences and dipping tanks ; and (3) Advances 
to approved co-operative societies. 

* Summarised from the Monthly Bulletin of Economic and Social Inielligencef 
International Institute of Agriculture, October, 1914, and April, 1915. 
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The last-named advances are guaranteed by the joint and several 
liability of all the members, while, as an additional security, the Bank 
has power to inspect the books of the society for the purpose of 
ascertaining whether the funds advanced are being carefully and 
economically expended for the proper purposes. 

These purposes are especially : — 

(1) The erection of buildijigs and the purchase of 
(a) Immovable property. 

(fo) Agricultural machinery to be worked on behalf of members, 
(c) Breeding stock to be controlled and used on behalf of members. 
{d) Plant, olTice furniture, and other equipment. 

(2) To make advances to members against produce, actually 
delivered to a societv' in good order and condition, and carefully graded. 

(3) To purchase grain bags, agricultural implements, seeds, and 
farming requisites to be supplied to members. 

Operations from ist October, 1912, to ^ist December, 1912. — In this 
period the number of applications for ordinary advances, which were 
approved, was 547, to the amount of ;4348,220 ; the number of advances 
actually paid out was 287, to the amount of £106,840 [i.e., £372 on 
the average), and secured by farm property to the value of £265.521, 
The purposes for which these advances were made were : For improve- 
ments, £20,124 : for purchase of stock, £14,622 ; for discharge of 
existing liabilities, £49,142 ; for sub-division of land, £172 ; and for 
purchase of land, £22,780. 

The profit made by the Rank in the period was £8,674, '^'bich, 
added to the reserve funds taken over from the Transvaal Land Bank 
and the Land and Ag.^iciiltiiral Loan Funds of the Orange Free State 
and Natal, brouglit the reserve fund of the Bank at the end of 1912 
to £88,160. 

Operations during 1913. — The demand during 1913 for the benefits 
offered by the Bank was so much beyond expectations that the funds 
placed at the disposal of the Central Board proved quite inadeqiiate, 
and the Board could only continue to make advances after securing 
a large overdraft from its bankers, and an additional grant of £25,000 
from the Goveninicnt. The issue of stricter regulations as to the 
purposes for which loans could be granted failed to lessen the rate 
at which applications for advances increased, and the maximum amount 
of loans was, therefore, reduced to £500. 

The Board estimated that it would require a further \ ote of £439,000 
for the year ending 31st March, 1914, and one of £1,435.000 for the 
year ending 31st March, 1915, unle.ss the maximum amount of the 
loan of £2,000 were permanently lowered, and it was loath to advocate 
this way out of the difficulty, as any such reduction would defeat 
the purposes for which the Bank was created. 

During 1913, 2,636 “ ordinary " advances were made to the amount 
of £i, 5 30, 060 (average £584), and against security of the value of 
£3,418,670. The purposes for which the loans were granted were 
for : Improvements, £216.270 ; purchase of stock, £125,335 1 discharge 
of existing IiabiUtie.s, £662,118 ; and purchase of land, £525,972. 

Of the " extraordinary ” advances £60,246 was granted in respect 
of dipping tanks (though not paid out in full), £102,195 was paid for 
fencing construction, and advances of £55,000 were made to three 
co-operative societies. 
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The history and 'working of a successful fruit growers' association 
in Kansas is given in the Report of the Kemsas Suite Board of Agriculture 
for I9I3-I4' 

A Successful Previous to the formation o( the Associa- 

American Fruit lion fruit growing in the district (Wathena) 
Growers’ Association, had become unremunerative owing mainly to 
the irregularity with which the supplies of 
fruit were despatched ; on one day many growers would pick and the 
produce would have to be despatched on account of its perishability 
and the market would be glutted ; while on other occasions during 
the season orders could not be carried out because so little fruit was 
picked. 

A meeting of 150 growers which discussed tlie problem decided that 
the organisation of the whole of their supplies M'ould be too difficult 
a task. Twelve of these growers, however, proceeded to organise 
themselves into the “ Wathena Tnht Growers' Association " by sub- 
scribing capital to the value of in twelve equal shares. The first 
year was a success, and the efforts of .some firms in the fruit trade to 
“ break " the Association failed. 

At present, after nine years' work, the Association numbers 150 
members. Every person desirous of becoming a member must be a fruit 
grower, must contribute a membership fee of iz zs. and buy at least 
one share of fi is., each share carrying one vote. The Association’s 
property, consisting of warehouses, forwarding sheds and office, is 
valued at I wareliotises are near the raibvay yards and are 

equipped with the best forwarding facilities. 

There are no restrictions imposed on the growers in regard to their 
methods of cultivation ; but all fruit must be packed in the fields, and 
all (except apples) must be delivered to the Association in spring waggons. 
To induce the growers to bring in their fruit early in the day a reduction 
in price is made on fruit delivered late. All the produce is inspected 
and any not coming up to standard rejected ; there is only one grade of 
fruit, the standard being high. \Mien the fruit lias been passed by the 
inspector the stamp of the Association is put on it and the grower is 
given a ticket, showing the kind, quantity and value of the fruit, and 
which, when presented at the office of the Association, entitles the 
grower to the amount shown thereon. The price paid varies Iroiii 
day to day, and is the price paid co growers by firms in the fruit trade. 

At the end of the year the profit or loss in marketing is pro-rated 
among the members according to the amount of fruit forwardeil through 
the Association. The accounts of each kind of fruit are kept separate ; 
for instance, strawberries bear their oivn losses or profits. 

AMiile members cannot be compelled to market all their fruit through 
the Association, on account of the anti-trust law.s, they are morally 
bound to do so, and there are few, if any, who do not. Karely is any 
difficulty experienced in disposing of the produce. The Association 
enjoys a wide reputation, despite the fact that the only advertising done 
is the despatch of circular letters or post cards to regular customers 
quoting prices for the fruit being marketed. 

Very little fruit is consigned, most of it being sold by wire f.o.r. on 
the railway waggon at Wathena. Any losses during transit of waggon- 
load lots are made good by the Association and recovered^ from the 
railway or other forwarding company. The distribution of the fruit 
tp the various markets is not a matter of much importance to the 
Association as it is principally the business of the firms who are the 
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customers of the Association. A close scrutiny of prices all over the 
country is made by the manager of the Association in order to secure the 
marketing of the fruit to the best possible advantage. The annual 
business of the Association is possibly of the value of ;^6o,ooo. 

All materials for making crates and preparing sprays are bought 
through the Association at a saving of about 20 per cent. Post cards 
are sent to each member requesting that he inform the manager of the 
number of crates, baskets and barrels he will need. The amounts are 
summarised and all the manufacturers of such material are asked for 
bids for the whole for December or January delivery. It is estimated 
that, compared wath a neighbouring horticultual society, the members 
of this Association have saved ;^4,200 in seven years on the purchase 
of this material. 

As regards staff, the manager is employed throughout the year at a 
stated salary. In addition, the Association engages additional help 
during the forwarding season (May to November) consisting of two 
bookkeepers, one forwarding clerk, one inspector and an assistant. The 
total sales and office expenses amount to about £j'^o a year on the 
average. 


Articles on co-operative agricultural credit in India as a w'hole 
have appeared in this Journal for February 1913, p. 947, and January 
1914, p. 922. An account of the movement 
Co-operative dealing with the Punjab only, and going into 
Agricultural Credit some detail, is contributed by Sir James 
in the Punjab. Douic, K.C.S.I., to the June, 1915, issue of 
Co-operaiion. 

It is pointed out that the Punjab is as large as England, Scotland and 
Wales, has a population of twenty million souls, and is an agricultural 
country mainly owned, and to a large extent cultivated, by small peasant 
landowners. In the plains an average sized holding occupies an area 
of six or seven acres. Village banks were started ten years ago as one 
means of counteracting the great, and at that time growing, evil of 
agricultural debt. 

The follo\\ing figures show^ how remarkable has been the progress 
made : — 


Year. 

Societies. 

Members. 

Working Capital. 
£ 

2,840 

1903-6 

23 

1,203 

1906-7 

177 

17.533 

20,127 

1907-8 

258 

21,881 

30,081 

1908-9 

316 

23.429 

59.436 

1909-10 

706 

38,604 

0 

0 

1910-11 

1,088 

61,423 

245.673 

1911-12 

1,769 

93.^69 

488,128 

1912-13 

2,845 

^33.780 

720,627 

191.1-14 

3,333 

160,892 

1,228,660 


A proof of the solidity of the foundations on which the movement 
rests is shown by the fact that it was very little affected by a financial 
crisis among joint stock banks in towns in 1913-14, when many of 
the latter closed their doors. 

Of the societies showm in the above statement 38 wdth a working 
capital of 1^284,062 are either Central Banks (18) or Unions (20) whose 
chief business is the financing of village banks. As the former develojp, 
the latter will probably cease to advance money, and confine themselves 
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to the business of inspection and control. Only village societies can 
hold shares in Unions. The older Central Banks pay dividends of 
from 6 to 12 per cent. They pay 6 per cent, interest on deposits, 
and charge 8 per cent, on loans to societies, They received during 
the year 1913-14 in deposits as against ;^67,042 withdrawn. 

The Unions are in many cases partly financed by the Bank of Bengal. 

The deposit business of the 3,261 agricultural \’illage banks was 
somewhat affected by the financial crisis. There was a shrinkage 
in receipts and a large increase in withdrawals, as the following figures 


prove : — 

£ £ 

Received .. .. 162,622 .. 121,441 

Withdrawals 70,^13 106,210 

The usual rate of interest on deposits is 6 per cent. Members 
pay I2| per cent, interest on loans, but it must be remembered that 
a man who had to pay the moneylender 18, 24, or 36 per cent, is glH<l 
to get money on such comparatively easy terms. 4 ‘he societies have 
share capital, but at present no dividends are payable, and it is hoped 
that this restriction will become permanent, or at any rate will be 
maintained till the growth of working capital enables them to ioucr 
the rate of interest on loans. ^^480, 381 were ad^^anced to members 
and ^40,813 to other societies during the year. 

Each village society now consists on the average of 47 members. 
The actual funds of which they have the handling are estimated at 
£^^ 6 , 666 , made up of 


Share Capital . . 

Per Cent. 
27 

Interest received 

8 

Deposits by Members . . 

13 

Loans and Deposits by Xu n-m embers 

16] 

Loans from Central Societies . . 

33 

Loans from Government 

i 


Thus half of the working capital is supplied by the members them- 
selves, and the Government's share in financing the societies, which 
becomes less year by year, is now a negligible quantity. 

A rough classification of the purposes for which loans are taken, 
compiled from figures supplied by r4 districts, ma\' be of interest. 

Per Cent. 

Payment of Land Re\'ciiue 


Purchase of Cattle 
Payment of Debts and IMortgagcs 
Household Expenses 
Purchase of Seed and Fodder . . 

Other purposes 

In the single district of Jalandhar, 'wlier 


the 


20 

U 
ir> 

T3 

illage bank has 
e been advanced 


become an exceedingly popular institutioji, ^^63,121 hav 
since the movement started, to pay off unsecured debts, and ;^24,36o 


to release from mortgage 3,450 acres of land. 

The profit earned during the year 1913-14 ^H;038, which 

amounts to 20 per cent, on the share capital, but, as already noted, 
no dividends are at present paid. The management expenses were 
o^^y£U243. . 

The Government has made itself responsible for audit and inspection. 
Given the local cond.itions this was, and will probably long continue 
to 'be, a condition of successful working. The discreditable history 
of many of the joint stock town banks in India has .shown that State 
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supervision, and help to organise new societies, is essential. But 
the cost of the inspecting staff is being met more and more by the 
societies themselves, and the expenditure on the Government-paid 
staff, exclusive of the Registrar and Assistant Registrar, who are 
members of the Indian Civil Service, only works out at sixteen shillings 
per society. 


Ix connection with the article on this subject, which was published 
in this Journal for June, 1915, p. 20T, it should have been acknowledged 
that the illustrations of specimens of American 
Suggestions from brands (Fig, 3) were reproduced from The 
America for Country Gentleman (Philadelphia, U.S.A.) with 
Co-operative Selling, the kind permission of the editor of that 
Journal. 


The International Institute of Agriculture has issued Vol. II. 
of its series of Monographs on Agricultural Co-operation in various 
countries. This volume deals with Argentina, 
Monographs on. Austria, Hungary, Italy, and Switzerland. 

Agricultural The Board have made arrangements to 

Co-operation. Vol. II. supply copies (in English} of this publication 
at the price of 2s. pi. each post free. 
Applications, with remittances, .should be addressed to the Secretary, 
Board of Agriculture and Fisheries, Whitehall Place, London, S.W. 


OFFICIAL NOTICES AND CIRCULARS. 

The Board of Agriculture and Fisheries have, under the Slaughter 
of Animals Order of 1915 (dated 22iid June, 1915), prohibited the 
slaughter of 

Slaughter of Animals (u) Animals which are visibly or obviously 
Order of 1916. in-calf or in-pig ; and 

(ft) Calves under the age of twelve weeks, 
except male calves of Channel Island, Ayrshire and Kerry breeds. 

The restrictions do not apply to 

(fl) Slaughter of an animal under the powers conferred by the 
Diseases of Animals Acts, 1894 to 1914, or any Order made thereunder ; 
or 

(6) Slaughter of an animal necessary or desirable on account of 
accidental injury to the animal or its illness ; or 

(c) Slaughter of an animal if in the opinion of the Board of Agriculture 
and Fisheries the slaughter is desirable for any exceptional reason 
or purpose and the slaughter is authorised by a licence granted by 
that Board or an officer of that Board. 

Any contravention or failure to comply with the Order renders 
the offender liable to a fine of twenty pounds, or if the offence relates 
to more than four animals to a fine of five pounds for each animal. 


The President of the Board of Agriculture and Fisheries appointed 
on 17th June a Departmental Committee to consider and report what 
steps should be taken by legislation or other- 
Committee ou Home wise for the sole purpose of maintaining and, 
Production of Food, if possible, increasing the present production 
of food in England and Wales, on the assump- 
tion that the war may be prolonged beyond the harvest of 1916. The 
Committee is constituted as follows : — 
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The Kt. Hon. Viscount Milner, G.C.JI.G. [Chairman], 

The Lord Inchcape, G.C.M.G., K.C.S.I. 

The Rt. Hon. Francis D. Acland, M,P. 

Mr. Charles W. Fielding. 

Mr. A. H. Hall, M.A., F.R.S. 

Mr. Rowland E. Protliero, 

Mr. J. A. Scdd on. 

The Hon. E. G. Strutt, and 
Sir Harry C. W. Vcrney, Bart., 

The Secretary of the Committee is !Mr. H. L. French, of the 
Board of Agriculture and Fisheries, to whom all cornnninications should 
be sent. 

The Committee has been appointed for the specific purpose defined 
in its terms of reference, and it has been asked, should it find that 
additional powers are necessary, to report in time for legislation to be 
submitted to Parliament during the present Session, Its functions 
are quite distinct from those of the Agricultural Consultative Committee 
appointed by Lord Lucas on the outbreak of war. The Consultative 
Committee is a permanent Committee to ^vhich the Board refer many 
subjects connected with practical agriculture, and no alteration in its 
w'ork or constitution is contemplated ; it will continue to ad^■ise the 
Board throughout the duration of the war. 


The President of the Board of Agriculture and Fisheries desires to 
call attention to the fact that there is a considerable supply of last 
year’s crop of potatoes remaining unconsiimed. 

Consumption of At this season there is a general demand for 

Old Potatoes. new potatoes, and these, although they are 

undersized because of the dry w^eather, are 
already being disposed of in great quantities. This is a w'aste of tlie 
national resources, since most of the new potatoe.s if left in the ground 
Avould increase considerably in weight. Consumers arc tlicrcfore urged 
to make use of the remainder of last year's potato crop before making 
large demands upon the new one. 


The Board of Agriculture and Fisheries were informed by the Army 
Council early in June that in view of the possible shortage of agncul- 
tiiral labour for the hay har^'est, furlough will 
Employment of Soldiers be given, at the discretion of the IVIilitary 

for 'Hay-making. Authorities, to a limited number of soldiers 
of the Armies and of the Territorial 

Force for work in the hay harvest as circumstances may permit. 

The furlough granted to each soldier will last only for such number 
of days, not exceeding fourteen, as he is actually re<iuired for hay- 
making. 

The employ mnit of soldiers in the hay harvest will be subject to 
the following conditions ; — 

1. That suitable labour cannot be obtained in the locality. 

2. That the farmer will undertake to pay each soldier sent at his 

request : — 

(fl) 4s. a day if the soldier p^o^'ides his own board and 
lodging. 

(6) 2s. 6d. a day if board and lodging is provided by the farmer. 

3. That the farmer will provide conveyance from and to the nearest 

railway station. 

Ko charge will be made to the farmer for railway travelling expenses. 
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Every endeavour will be made to ensure that the men released have 
been accustomed to farm work, but no guarantee to this effect can be 
given. 

The above arrangements will not apply to the corn harvest, in respect 
of which fresh regulations will be issued. 

Applications from farmers who desire to employ soldiers in the hay 
harvest must be made as soon as possible to the Board of Trade Labour 
Exchanges, when the application will be transmitted to the Military 
Authorities. Forms for the purpose are obtainable from the Local 
Labour Exchange, the address of which can be obtained from the 
nearest Post Office. 


The President of the Board of Agriculture and Fisheries has re- 
appointed, as follows, the Indian Wheat Committee, appointed by 
his predecessor, to supervise the arrangements 
Indian Wheat in this country connected with the scheme 
Committee : introduced by a notification of the Government 

Reappointment. of India, dated 25th March. 1915. for the 
shipment of wheat from India to the United 
Kingdom on Government account. 

The Rt. Hon. F. D. Acland, M.P. (Parliamentary Secretary to 
the Board of Agriculture and Fisheries) [Chairman). 

Mr. R, H. Rew, C.B. (Board of Agriculture and Fisheries) [Deputy- 
Chairman). 

Mr. J. M. Keynes (H.i\I. Treasur^^). 

Sir George Saltmarsh (The Baltic). 1 
Sir Lionel Abrahams, K.C.B. (India Office). 

Mr, T. H. Middleton, C.B. (Board of Agriculture and Fisheries). 

Mr. J. A. Hubback (India Office). 

Mr. H. D. Vigor (Board of Agriculture 
and Fisheries) [Secretary). 

The prolonged spell of drv weather has affected both the hay 
and root crops, and in, view of the reduction in yield and the increased 
demand for hay and fodder next wunter 
Ensilage; Special the Board of Agriculture and Fisheries wish 
Notice to Farmers, to draw the attention of farmers to ensilage. 

This system of storing fodder in the green 
state is well known, and silage has an established reputation as a food 
for stock ; but under present circumstances it has two special advantages. 
Ensilage affords a safeguard against waste should the autumn prove 
too wet for harvesting late hay crops, and it provides, in silage, a form 
of green food which makes a very good substitute for roots. 

In many cases hay aftermath might be converted into silage. hen 
the aftermath is grassy a top dressing of f cwt. sulphate of ammonia 
or other quick acting nitrogenous manure would be useful. It is 
not too late to sow crops for silage purposes in July and August. A 
mixture such as vetches, oats, and a little rape would make good silage, 
and prove an effective “ smother crop if sown early in July on land 
w'here roots may have failed because of drought. If the stubbles 
are broken up as soon as the com is in stock and sown with white 
miistard or rape useful crops for filling the silo may be expected. 

The main essential in making silage is compression, to exclude 
air, and this object is usually best attained when the silage crops are 
cut while still in the immature condition and carted soon afterwards. 

Silage is now generally made in Stave Silos or in stacks, dhe 
Stave Silo which is widely used in the United States has been successfully 
tried in some parts of England. It entails less waste than the stac , 
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and needs no artificial weighting ; the fodder is chaffed before being 
stored, and the greater depth of the silo as compared with its diameter 
ensures sufficient compression. On the other hand, a stack saves 
the initial cost of a silo, and may be erected in any convenient position. 
Full particulars as to the making of silage will be found in Leaflet 
No. 9 [Ensilage], copies of which may be obtained free of charge, and 
post free, on application to the Secretary, Board of Agriculture and 
Fisheries, Whitehall Place, London, S.W. Letters or post cards of 
application so addressed need not be stamped. 

Since the date of the list given on p. 931 of the Journal for January 
last the following leaflets have been issued in the ordinary scries : — 

No. 282 . — Schemes for Improvement of 
Leaflets in 1915. Eive Stock ; and 

Xo. 290 . — The Cattle Testing Station of 
(he Board of Agriculture and Fisheries, 

In addition, the information given in fhe following leaflets has 
been revised and brought up to date ; — 

No. 4. Winter Moths . — The section " methods of control " has 
been completely revised. 

No. 30. Codling Moth . — This leaflet has been entirely re-written, 
and brought up to date. 

No. 44. The Lapwing, Green Plover, or Peewit. —Thu. leaflet has 
been re-\vritten, and a table added showing the times of the year during 
which the eggs of the lapwing are protected in different counties and 
boroughs. 

Xo. 75. Root-knot Disease of Cucumbers and Tomatoes. 

No. 96. Milk Fever or Parturient Apoplexy. 

No. 170. The Use of Lime in Agriculture . — This leaflet has been 
considerably revised. Attention is now drawn to the value of ground 
limestone as a source of lime. 

No. 179. The Making of Soft and Cream Cheeses and Cloifed Cream. 

No. 208. Larch Shoot Moths. — This leaflet has been re-written. 

No. 244. The De.struction of Rats. 

With reference to the note published in tliis Journal for May, 
1915, P- 177. containing a suggestion by the Acting Secretary of the 
Sunningdale Golf Club to the e fleet tliat 

Sheep Grazing on many of the golf links in this country might 
Golf Links. be more extensively employed for grazing 
sheep, it is satisfactory to note that, out 
of some hundred communications on the subject addressed by golf 
clubs to the Board, in the ^■ast majority of cases it was stated that 
the grazing was already let for sheep (or even cows and poTiies) and 
that in practically every case where the land was not so let, arrangements 
were being made for the purpose. In several cases the Board were 
informed that the grass on the links was cut for hay. 

Part II. of the Agricultural Statistics for 1914 (Cd. 7954. pnee 
returns of the produce of crops in England and Wales 
in 1914, with summaries for the United 
Produce of Crops Kingdom, has been recently i.ssued by the 
in England and Board. An interesting feature is the inclusion 
Wales 1914. of a summary of reports received from the 
* Board’s crop reporters on the conditions 

effecting crops and live stock, and the course of farming operations 
during the “ harvest ” year 1913-14 in each group of counties in England 
and Wales. 
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The Report for 1914 of the Commercial Control Branch of the 
Board of Agriculture and Fisheries [Cd. 7935, price 3^.] contains an 
account of the work accomplished during 
Report of the 1914 with regard to the administration 

Commercial Control of the Sale of Food and Drugs Acts, iSjs-ipoy ; 

Branch for 1914. the administration of the Fertilisers and 

Feeding Stuffs Act, 1906 ; prosecutions under 
the Merchandise Marks Acts, 1887 to 1894 i and questions as to the 
transport and marketing of agricultural produce and the produce 
of any fishing industry. 

MISCELLANEOUS NOTES. 

Frequent reference to the increasing wages of agricultural labourers 
has been made in past issues of this Journal, but in view of the interest 
of the question at the present time no apology 
The Increasing Wages is needed for again alluding to the subject. 

of Agricultural The note in this Journal for November, 

Labourers. 1914, P- 759, gave particulars of the movement 

of agricultural wages in 1913. The Board 
of Trade have now obtained returns [Board of Trade Labour Gazette, 
June, 1915) showing the changes which took place in the rates of cash 
wages in 1914, and also changes made this year up to the latter part 
of April. The returns cover over 90 per cent, of the rural districts. 

Changes in 1914. — The results obtained by combining the changes 
in wages in 1914 with the estimated total qumber of agricultural labourers 
of all classes in the rural districts affected are shown in the following 
table, comparative figures being added for each year from 1896, the 
earliest year for which statistics have been compiled : — 



Estimated Number of Men 

Computed amount of Change 
in Weekly Cash Wages, comparing 



■ 


; each lear 

with the previous Year. 

Year. 









By By 

Increases. Decreases. 

Total. 

Increases. 

Decreases. 

Net Inc. {-r) 
or Dec. ( — ). 





' i 

i 


i 

1896 , . 

52,771 

36,676 

89,447 

1,858 

1,513 


345 

1897 . . 

72-559 

4-340 

76,899 

2,232 

no 

+ 

2,122 

1S98 . . 

183,987 

2-356 

186,343 

6,227 

47 


6,1 80 

1899 . . 

163,960 

208 

164,168 

5,438 

4 

-h 

5,434 

1900 . . 

230,635 

■ — 

230,635 

8,150 : 

— 

+ 

8,150 

1901 . . 

127,565 

: 10,469 

13^,034 

3-559 

398 

4 - 

3,161 

1902 . . 

51-949 

41.705 

93,654 

1,609 

1,297 

+ 

312 

1903 . . 

51-095 

24,953 

76,048 

; 1-449 

893 


556 

1904 • - 

23,779 

9-569 

33,348 

1,032 

451 


581 

1905 . . 

6,659 

12,438 

19,097 

252 

442 ! 

— 

190 

1906 . . 

14-758 

: 8,7,14 

23,502 

704 

322 1 

4 - 

382 

1907 . . 

14-971 

3.439 

18,410 

479 

103 : 

+ 

376 

1908 . . 

40-134 

13,780 

53,914 

1,411 

684 


727 

1909 • • 

29,244 

19,772 

49,016 

747 

451 

+ 

296 

1910 . . 

15-451 

271 

15-722 

794 

22 

+ 

772 

1911 . . 

1 25,427 

4-360 

29,787 

1 1,214 

270 

+ 

944 

1912 . . 

102, 002 

1,846 

104,448 

■ 5-383 

92 

+ 

5,291 

1913 . . 

i 182,040 

641 . 

182,681 

1 9-996 

32 


9,964 

1914 

, 242,047 

i 

: ~ ; 

242.047 

! 19-337 


+ 

19,337 
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It will be seen that there was a very niarked increase in wages 
ill I 9 i 4 > n.ggregate weekly amount by which wages increased being 
nearly twice as large as in 1913, and equal to the accumulated net 
increase of tlie ten years 1904-13. The majority of the increases 
took place in the autumn {i.e., after the outbreak of war), at which 
season the scarcity of labour previously existing became more or less 
accentuated in many districts, largely as the result of recruiting for 
the Army. No decreases in ordinary labourers' wages were reported. 

The counties showing over 75 per cent, of the total number of 
labourers as being affected by advances in cash wages were Cumberland, 
Westmorland, East and W'est l^idiiigs of Yorkshire, Leicestershire 
Derbyshire, Gloucestershire, Shropshire, Northamptonshire, Hunt- 
ingdonshire, Norfolk, Berkshire, Denbighshire, and IMontgom'eryshire. 

The usual amount of increase in 1914 rural districts in which 
advances took place varied from is. to 35. per week, but in a number 
of rural districts some of the labourers received more than 35. The 
increases were distributed as follows among the labourers estimated 

Predominant Amount of Increase in Wa^es since Julw 1914 . 
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to have participated : in rural districts with 12,478 labourers the mean 
increase was 6^^. or under per week ; with 59,681 labourers, over 6^^. 
and up to and including is. ; with 97,737 labourers, over is. and up 
to 2s. ; with 20,901 labourers, over 2s, and up to 3s. ; and with 11,250 
labourers, Over 3s. 

Changes since the Outbreak of War . — From the particulars, so far 
as reported, of increases granted this year, it is evident that the upward 
movement in agricultural wages is still continuing. 

In the table on p, 375 is given for the various counties the pre^ 
dominant amount of increase in wages since July, 1914, in those rural 
districts in which wages have been reported as changed. As previously 
stated, returns have not been received from all rural - districts, and 
in certain other districts no general change in wages has been made. 
In a few districts the amount of advance falls outside the limits stated 
for the county, but such cases are exceptional. 


Thk Report of the Chief Inspector of Alkali Works for 1914 (II. C. 
253, 1915) shows that there were 624 works or separate processes 
for the manufacture of sulphate and muriate 
Production and of ammonia in England and Wales in 1914, 
Quality of Sulphate as compared with 595 in 1913, and 581 in 
of Ammonia. 1912, the number having steadily increased 
from 449 in 1904. In Scotland the number 
of such works was iii. There were also 56 gas liquor works in England 
and Wales, and 8 in Scotland. 

The quantity of sulphate of ammonia produced in the United 
Kingdom in 1914 is shown in the following table : — 


Source. 

1914- 

1913- 

1912. 


Tons. 

Tons. 

Tons. 

Gas works . . . . • . . . 

175,030 

182,180 

172,094 

Iron works . . . . . . . . , 

16,008 

19,956 

17,026 

Shale works 

62,749 

63,061 

62,207 

Coke oven works . . . . . , 

1 . 37 G .30 

133,816 

104,932 

Producer -gas and carbonising works 
(bone and coal} 

34.296 

33.605 

32,049 

Total 

426,412 

432,618 

388,308 


The disturbing influence of the war affected the production of 
most of these different groups of works in 1914. 

The standard quality of British sulphate of ammonia has been 
the subject of discussion, some of the sulphate produced in this country 
prior to the war being said by foreign consumers to compare unfavour- 
ably, to a marked degree, with the product received from Germany. 
The Sulphate of Ammonia Association has, it is stated, issued directions 
as to the conditions best calculated to ensure a satisfactory product 
but there is wide room for enquiry and research on the question of the 
manufacture of sulphate of ammonia with the object of getting the 
best product at low costs. 

The question of efficient production is one which is likely to become 
more prominent as advance is made in the domain of synthetic 
nitrogenous fertiliser p^ducts with attendant reduced costs, increased 
production, and more severe competition ; and centralised effort 
is recommended as offering the most hopeful expectations and most 
general advantage. 
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The exports of sulphate of ammonia in 1914 amounted to 314,000 
tons as compared with an estimated home consumption (for all purposes, 
including manure manufacture) of 106,000 tons. The corresponding 
figures for 1913 were 325,000 tons and 97,000 tons respectively. 

In the tabic below are shown the imports of the materials used 
in the fertiliser trade, the principal being mineral pho.sphates. A 
proportion of the nitrate of .soda imported is used in the manufacture 
M sulphuric and nitric acids ; — 


— 

1914. 

1913- 

1912. 


Tons. 

Tons. 

Xoas. 

Guano . . 

.59,285 

25,51 

14,11.5 

Mineral phosphates , , 

.5.55,605 

5,39,016 

520,270 

Nitrate of soda 

171,910 

140,926 

123,580 


The number of chemical manure works under inspection in 1914 
was 183 as compared with 217 in 1901. 


The June number of the Bulletin of Agricultural aud Commercial 
Statistics, published by the International Institute of Agriculture, 
* contains the most recent information received 
lat^natioual at the Institute ou cereal crops in the Northern 

Institute of Hemisphere, Forecasts arc given for certain 

Agriculture: BllUetin countries where the harvest is already in 
of Agricultural and progress or \\ ill soon be commencing. Crop 
Commercial Statistics, conditions in the various countries may 
be seen in the Bulletin itself. 

The Bulletin contains also ijiformation ou crops of flax, poiatcfs, 
cotton, tobacco, hops, vines and beet in certain Xor thorn Hemisphere 
■countrie.s, and on the progress of the sericulturai campaign in Bulgaria, 
Italy, and Japan, 

Following the abo\-e are some data on tin; kji o r3 crops in Argnaitina. 

The Agricultural part of the Bulletin finishes with live stock 
statistical data collected in June, 191 g in the United Kingdom. 

In the Commercial part, the Bulletin contains the usual table.s 
♦of imports and exports of cereals, linseed, and cotton, and also of visilile 
stocks of cereals and of the prices of cereals and cotton ou the principal 
markets, the tables being as complete as present conditions allow. 


Federal Ag^ricultural Budget of Canada. — In addition to a pennanent 
annual expenditure of / 188 ,000 authorised under the Agricultural 
Instruction Act for the ^■arious provinces 
Notes on Agriculture comprising the Dominion, a. sum of /089,ooo 
Abroad. is provided in the Canadian federal agricub 

tural budget for 1915-6. The various items 
comprised in this total arc as f(>IIo>vs (Ap'icutfaral (josetu oj Canaita, 

1915) ^ 

Experimental I'arms- -Maintenance of Ccnlrnl 
Farm, and establishment and maintaining 
of additional branch stations .. •• u>3..5C'o 

Branch of Entomology 

Administration and Enforcement of the Dntvuc- 

- - - , . 21,000 

2 C 
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Development oi the dairying industries, and tlie 
improvement in transportation, sale, and 
trade in food and other agricultural products 

Fruit Branch 

Encouragement of cold storage warehouses for 
the better preser\ation and handling of 

perishable food products 

Health of Animals 

Dominion Cattle Ouarantine buildings — Repairs, 
renewals, e:c, . . 

Administration and enforcement of the yieat and 
Canned F oods Act , . . 

Publications Branch 

International Institute of Agriculture, to assist 
in maintenance thereof and to provide for 
representation thereat 
Development of Live Stock Industrv 
Enforcement of Seed Act, to test seeds for 
farmers and seed merchants, to encourage 
the production and use of superior seeds, 
and to encourage the production of farm and 
garden crops . . 

National Biological Laboratory . . 
Administration and carrying out provisions of 
the A^yiculiural Instruction Act 
Grant to Dominion Exhibition . . 

Exhibitions 

Renewing and improving Canadian exhibit at 
Imperial Institute, London, and assisting 
in the maintenance thereof . . 


/ 


3L5O0 

23.300 


42,000 

112,500 


57oOO 

3,000 


^,000 
1 14,500 


29,000 


5.000 


5,000 
ro, 500 
3^,500 


T.OOO 


Total . . . . . . . . /689a)oo 

Importation of Live Stock into Arg^entina.— The Board of Agriculture 
and Fisheries have been officially informed that the Argentine 
Government have issued a Decree revoking the prohibition of the 
importation of live stock from England and Wales. Animals may 
consequently now be imported into Argentina from any part of 
the United Kingdom. The exportation of cattle,, sheep and swine is 
prohibited by Proclamation from the United Kingrlom, but applications 
for licences to export may be made to the W'ar Trade Department , 
4. Central Buildings, Westminster, S.W. 


The BiiUelin of Agriculiund and Commercial Statistics for June, 1915, 
issued by the International Institute of Agriculture, gives the condition 
of cereals in the more important countries 
Notes on Crop on the ist June, as follows (100 being taken 

Prospects Abroad, to represent the prospect of an average 

crop) -Canada, winter 116, spring 

103 ; United States, winter 104, spring loi ; Lower Egypt 96 ; Upper 
Egypt Toi. Rye — Canada, 102. Barley — Scotland, 100; Ireland, 
Toi ; Canada, 99 ; United States, 104 ; Lower Egypt, 98 ; Upper 
Egypt, 103. Oats — Scotland, 100 ; Ireland, loi ; Canada, 98 ; United 
States, 104. 

Forecasts of Production. — The following estimates of the production 
of cereal crops arc given: — Wheat — Italy, 25,254,000 qr, in 1914-15 
against 21,174,000 qr. in 1913-14 ; Russia in Europe (54 governments), 
winter, 37,678,000 qr,, against 26,851,000 qr, ; United States, winter, 

84.478.000 qr., against 85,601,000 qr. ; spring, 34,241,000 qr., against 

25.747.000 qr. : India, 47,908,000 qr.. against 38,950,000 qr. — 
Italy. 551,000 qr., against 613,000 qr ; Russia in Europe (54 govern- 
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meats), whiter, 109,837,000 qr,, agaiast 91,836,000 qr, Italy, 

1 . 103.000 qr., against 830,000 qr. ; United States, 23,633,000 qr.’ 
against 23,387,000 qr. ; Japan, 11,698,000 qr., against 10,960,000 qr. 
Oats—lta,\y, 3,179,000 qr., against 2,751,000 qr. ; United States, 

132.066.000 qr., again.st 116.999,000 qr. 

Argentina.~i:he third estimate of the cereal crops places the pro- 
duction of wheat in 1913-15 at 21,053,000 qr., against i f, >33.000 qr. 
in igi3--i4 ; of oats at 5,870,000 qr., against 5,227,000 qr, ; and of 
maize at 39,450,000 qr., against 30,691,000 qr. 

Australia . — Sowdng of cereals for the agricultural year km 5-16 
is proceeding under excellent conditions. 


France. — The area under maize on ist June was officially estimated 
at 766,000 acres, compared with 1,131,000 acres in 1914, and the area 
under potatoes at 3,217,000 acres, against 3,781,000 acres last year. 
The condition of maize was 70 against 69, and of potatoes 75 against 
73 in 1914. (80 good, 60 - fairly good.) [The London Grain, Seed 

and Oil Reporter, 28th and 30th June.} 

Canada. — A Bulletin issued by the Dominion Government Census 
and Statistics Office, states that the estimated area under wheat is 

12.896.000 acres, or 1,662.500 acres more than in 1914 ; under oats, 

11.427.000 acres, an increase of 13 per cent, ; and under barley. 

1.518.000 acres. [The London Grain, Seed and Oil Reporter, 19th 
June.) 

United States. — The Crop Reporting Board of the Department 
of Agriculture, in reporting as to crop conditions on the ist JuKt 
states that the total production of uinter -^sheat is estimated at 

668.000. 000 bush, as compared with a yield of 684,990,000 bush, last 
year ; spring wheat at 295,000,000 bush, against 206,027.000 bush, ; 
maize at 2,814,000,000 bush, against 2,u7>,So4,ooo bush. ; oats at 

1.399.000. 000 bush, against 1,131,060,000 bush. ; barley at 208,000,000 
bash, against 194,953,000 bush. The condition of rye was 92*0 
compared with 92-9 last year, d'he proportion of last year’s wheat 
crop still in fanners’ hands was 3 3 per cent. [The London (irain, 
Seed and Oil Reporter, 8th July). 

Argentina.— The Review of the River Plate of the 4th June states 
that the weather during^ the past week has been most suitable for maize 
operations. Ploughing is going on in all parts for the new wheat rind 
linseed, and reports are satisfactory. 

Fruit and Vegetables.— Holland, -His Majesty’s Consul-Cameral 
at Rotterdam reported that, on the 1st June, prosjiccts for the fruit 
crop in Holland were generally favourable, Apfdes were very good 
in Groningen and most other parts of the country. Pears were akso 
very good throughout the countr\3 except Gelderland ami f.ceiiwarden, 
where they were inoticratc. Earlv Cherries were very good in Limburg 
and in the Allilasserwaard, good in Gelderlaml and (.)^■erys.se], moderate 
in the Betuwe, and not good in the lloeksche Waard. l^ate Cherries 
were excellent in Limburg and Maas district, and good m Betuwe, 
Utrecht, Gelderland north of the Rhine and 0 \ery.ssel. Cjiglish 
Plums were good in the south-east of Utrecht ami the Alblasserwaard, 
moderate in Gelderland, OvcrysscI, and South Bevcland, and bad 
near the Maas and Waal rivers, Other P! urns were very good in Limburg , 
good in Utrecht, Overyssel, and Alblasserwaa’^d, fairly good in the 
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Westland district, and moderate in other districts. Tomatoes were 
iairly good in Overyssel and Utrecht, and in other districts good or 
very, good. Prices were 69s. per cwt, Eafly Potatoes were good 
to very good in Gelderland, Over)’'ssel, Limburg, the greater part of 
Utrecht, West Friesland, and the Isle of Walcheren, fairly good in 
the Betuwe and moderate in the Westland. Prices for new potatoes 
were 105. ()d. per cwt. 

A further report, dated the loth June, on the condition of vegetable 
and other crops, from His Britannic Majesty’s Con^l-General in 
Potter darn, stated that most varieties of beans were good, and prospects 
for peas were good in the north, but only moderate in the south of 
the country, Canar^^ seed varied from moderate to good. The crop 
of caraway would probably be below average ; conditions were moderate 
in North Holland, but good elsewhere. Mustard seed was generally 
satisfactory. Prospects for potatoes were, on the whole, good, although 
there were some complaints of irregular development, and night frosts 
had done some damage. Onions varied from moderate to good, and 
chicor^^, which is being more largely cultivated this year in South 
Holland, offered good prospects. 

His Majesty's Consul at Flushing, in a report, dated i8th June, 
stated that fruit seemed to have suffered somewhat from frost. 
Cherries, plums, and black currants would not yield as well as was 
at first expected. Pears had suffered from want of rain. Red and 
''.vhite currants, raspberries, and strawberries promised well. 

His Majesty’s Vice-Consul at s’Hertogenbosch, in a report, dated 
14th June, stated that in his district “ Bellefleur ” apples promised 
a big crop, but other kinds would be less abundant. Raspberries 
and cherries afforded good prospects, plums and gooseberries pretty 
good, while those for pears were bad. In the same district it was 
expected that apples and pears would be dear. 

Prance. - His Majesty's Vice-Consul at Caen, in a report, dated 
toth June, gave the following information based on a report on the 
prospects of the fruit crops by Le Directeiir des Services Agricoles 
du Calvados. Cider apples and pears promised plentiful crops as 
in the last three years, and, as the markets were more limited than 
before the war, low prices must be expected as in 1914, when they 
were about |s, per cwt. In the llonfieur district, where table fruits 
are especially grown, the prospects for wall pears >vere bad, not exceeding 
a quarter of an average crop ; but standard pears promised a plentiful 
crop. There would be a moderate yield of currants, and a poor crop 
of plums. 

His Majesty’s Consular Agent at Lorient, in a report, dated 15th 
June, stated that, in the Morbihan Department, an abundant crop 
of cider apples was expected, and, in view of the stocks of old cider, 
it was not probable that prices would exceed 30s. per ton. William 
pears would be more or less abundant, according to locality, and a 
certain amount might be available for export. Table apples promised 
well ; it was too early to give quotations, but they were expected 
to be about £$ to £6 5s. per ton, according to quality. Chestnuts 
promised an abundant yield. The cultivation of strawberries had 
considerably developed around Vannes, and some hundredweights 
would be shipped daily to England from June till September. Cherries 
were a fairly big crop. It should be possible to export some quantity 
of the early kinds of plums and greengages. 
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His Majesty’s Vice-Consul at St. Malo, in a report, dated the i8tli 
June, stated that apples, Avhether tor cider, cooking, or table purposes 
promised an abundant yield in his district. Plums afforded a better 
prospect than usual : gooseberries and currants were about an ax erage, 
xvhile cherries were a good medium, if not a large crop, 

Hops. — United States.' — His Majesty’s Consul at I Portland, Oregon, 
stated (June 21st} that the hop crop for the State of Washington was 
expected to We about 45,000 bales, which is slightly les^s than last 
year, while that of Oregon was expected to be from 130,000 to 100,000 
bales, or slightly larger than last year. The hops xvere groxviug very 
well, the weather having been favourable, but aphides had appeared 
in a few places. Opening prices for the coming crop had been in some 
cases as high as but at the time of the Report were steady at 
from to yjd. per pound. Very little of last year's crop was said 
to be left in growers' or dealers' hands. 


According to statements in the Board's Monthly A^'yicisllnya! 
Report for ist July, the supply of labour was everywhere ileficicnt in 
greater or less degree ; the shortage appeared 
Agricultural Labour to have been less felt in the northern 
in England and Wales counties. The fine xveather of the month 

during June. tended to mitigate the effects of the scarcity, 
and temporary labour in various districts had 
been found among the military' and xvomcn. Tlic conditions in various 
districts were as follows - 

Northumberland, Durham, Cumberland and Westmorland .—h\ some 
districts a deficiency xvas not much felt, but in others there was a 
considerable shortage of temporary labour for turnip hoeing and hay 
making. More Irish labourers than usual xcere reported to be ax ailable 
in some parts, oxving, it xvas stated, to higher wages. 

Lancashire and Cheshire. — Some districts reported a shortage, others 
were fairly well supplied. The fine weather and light crops made the 
strain less felt. 

Yorkshire.—ThQ supply of labour was generally reported as deficient, 
but with fine xvTather and light hay crops this has not been felt as 
severely as might otherwise have been the case. 

Shropshire and Stafford .—Lohowr was scarce thrmigliout the district. 

Derby, Nottingham, Leicester and Rutland.- — ^dhere xx’a.s a general 
deficiency, although owing to the light crops not so much labour was 
required 'for hay harvest, and in east Xotts a.ssi.stancc was rendered 
bv w'omen and boys. 

^ Lincoln and Norfolk.— labour was somexvhat definent, the 
shortage has not on the whole proved serious up to the present. 

Suffolk, Cambridge and Huntingdon .— UiQ supply was generally 
deficient, but the favourable weather and the light hay crops have 
assisted matters. 

Bedford, Northampton and Waruich.—taboiiv xvas short everxm-here, 
but owing to the light crops of hay and the fins xveather the shortage 
so far has not caused much inconvenience. 

Buckingham, Oxford and Berkshire. labour was very diHmult 
to get, but the clr>^ weather has reduced farm xvork, and the shortage 
xvas not so much felt as it would otherwise have been. 

Worcester, Hereford and Gloucester.— IMoowr was short, particularly 
casual labour for hoeing, etc,, and fruit pickers were fewer than usual 
The work of the farm was, however, generally got throug r 
districts ; x’^arious circumstances, such as fine weather, for t e s 10 > 
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harvest, and help from women in many localities, having contribute.fl 
to minimise the effects of a shortage. 

Cornwall, Devon and Somerset . — The supply of labour was generally 
deficient. 

Dorset, WilUhire and Hampshire.--^ eodoowr was scarce, bitt in many 
districts the fine weather reduced the demand for extra hands for hay- 
making, and in Dorset farm work was mostly w ell in hand. Both here 
and in Hants a good deal of assistance was obtained from the military. 
In Wiltshire labour w’as very scarce. 

Surrey, Kent and S iissex . one or two districts there was not anv 
serious shortage, but generally labour \vas very scarce. Soldiers were 
employed in some instances. 

Essex, Hertford and Middlesex . — Labour was ewery where short, but 
in varying degrees, paiTicularly casual labour, but in most places the 
work was being done, i n south Essex pea -pickers were not so numerous 
as usual ; elsewhere women wf're helping. Jn Middlesex good wages 
(especially at piece-work) were being paid for poorer work, and mangold 
hoeing proceeded slowly. 

Xorth lEa/f.?.— There was a scarcity of labour, cspeciallv among 
tcmporaiT hands for turnip-hocing. 

Mid ll'u/f>5, -A shortage of labour was generally reported, but the 
difficulties had not pro\'ed acute. 

SoiUh lEfl/cs.— 'Labour was everywhere more or less deficif'Ut, 
particularly casual workers. 

The Crop Ueporters of the ]k.xird, in reporting oii agrieultural 
conditions in Kngland and Wales on the ist July, state that the past 
month was cn ervwhere a very dry one, nearly 
Agricultural Conditions every district experiencing a drought until 
in England and Wales about the 2 ylh or .iyth, when rains were 
on 1st July. fairly general throughout the country. 

The drought had a more or less injurious effect 
on all crops except wheat, but the rains in tlie last few days of June 
were of great benefit, especially to roots and pastures. 

The wlieat crop is generally healthy, ami was little injured hy the 
dry weather ; nevertheless it will hardly prove an average. evce]U 
in the south-west. Barley and oats have botli wanted rain badly, and 
neither looks like yielding more than nine-tenths of an a\erage croju 
Barley is much the better of the two in the north ; elsewhere there is 
not very much to choose between them. Straw is in nearly all districts 
very short. Beans are more satisfactory, and with wheat approiulies 
more nearly to the average than any other crop ; there is, however, 
much blight in some districts. Peas are less satisfactory, Jiaving hern 
less able to withstand the drougtit. 

Potatoes are generally backward. The cold nights prc^■ai]ing in tlic 
first part of June resulted in frosts which did a certain amount of <lamagc 
among the earlies ; the main crop, however, took little harm, 'bhe 
recent rains wall proha I iIn' be of much benefit. 

Turnips and swedes suffered much from fly, and many field.-' 
have hail to be re-.sown, while a large number of farmers have waitol 
for the rain before sowing. Comparatively little is consequently 
showing above ground. The recent rains should, however, enable 
much land to be sown and give the crop a start. Mangolds arc 
usually fiackw'ard for w'ant of rain ; they appear quito healthy : imlecd 
there arc .some quite good fields, although there are many patch}- ones. 

Very good progress has been made with the clover hay crop, the bulk 
of which has already been secured in very good condition, although the 
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•<[uantity is small Harvesting tlie meadow hav is in tull swing in the 
south, but has liardly commenced in the later districts; the' yield is 
20 per cent, beloiv average, in a few districts in Wales and elsewhere 
the rain proved a hindrance, but this was not tlie case generallv. 

Pastures, with few exceptions, bevanu> \'ory bare, but great improve- 
ment was expected from the rain. ].n\-e stock c:onseqncnt]y onlv did 
fairly well as a rule; in some distidcts there was a Jilth' shortage of 
milk, and in others cattle were being lielpcd with artificial feeding si iii'fs. 

Hops were not suited by the dry weather and cold nights of June, 
.and the bine is backward. Attacks of aphis Inive been most 
persistent, and constant uasliing has beim necessary, hut there is little 
mention of otlier ].)e.st.s. The outloolc at present is for a poor crop. 

There was abundant: fruit blossom on the trees in most cases, but 
thc dry weatlier caused a good deal of fruit to fall prematurely, and 
prospects are nut so .satisfactory as a month ago. Aiiples. plums and 
cherries are very variable, but probably bedow Ihe. a\('rage on the 
whole : ])ear.s— also ^-ery variable— arc' more abnndaiU. Among small 
fruit, straw'berries ha\'e been a small crop ; raspberries should lx- about 
average, but curranl.s and gooseberries will probablv be poor crops. 

Summarising tlie returns, and expressing an average crop bv loo. 
the condition of the crops on tlie ist July indicated probable yields 
which may be denoted by the following percentages — WJieat, o<S ; 
barley, <jo ; oats, go ; beans, ()8 ; peas, gy ; potatoe.s, 03 ; maiigald, 
■go ; seeds’ ha\', 8o ; meadow har', ;g ; hops, 8(>. 

The hdlowing s!at('ment sliows that 
Prevalence of according to the information m the possession 
Animal Diseases the Hoard on ist July, igiy. certain 
on the Continent. diseases of animals existed in the countries 
specified : — 

Dciiuiark (jiionth of May). 

.Vnthrax, Foot-andAlouth Disease fi,-|7o ouilireaksg Hlantlers and 
Farcy, Swdne Frysipclas. 
l-nuicc { foy the period hth-~ir)ih /auel 

Foot-aiid-Mouth Disease, (llamlers and Farev, Shee])-pox. • 
ficihfud [)iio)d/i of May). 

Aiithrax, Foot'and-Mouth Disease [123 outbreaks), Foot rot, 
Wanders, Swdne Frysipclas. 
ilaly (Joy (he period 'jih - 

Anthrax, Blackleg, f'oot - and - i\l()nth Disease <33 outbiaeiks), 
Glaiulersand Farc\-, Rabies, Sheep-scab, Swim' Fe\ cr, Tuberculosis. 
Xoru'uy {onmth of fay). 

Anthrax, Jdlackleg, Swine Fever. 

HiUDiatt/a {for Ihe period iF/e 'ii.s/ Mny). 

Anthrax, Dourine, (dander.s and Farev, Ral>ie.s, Shecp-jiox, 
Sheep-scab, Swine .hrysipeias, Swine Fever, 

IiKSsia [month of January). 

Anthrax. Foot-and-Month Disease 128,287 animals], (.]:inder.s and 
Farcy, Fleuro pneumonia, Rabies, Sheep-pox, Swine i'.rysipclas, 
Swine Fewer. 
iopain. [month of April). 

Anthrax, Blackleg, Dourine, (danders, Flenro-pnemnonia, Rabies 
' Sheep-pox, Sheep-, scab, Swine Krysipc'las, Tuberculosis. 

Ximlen [monih of Ma\f 

Anthrax, Blackleg, Foot-aml-Moiith Disease, to outbreaks), Swine 
Fever. 





Weather in England during June. [July, 

Switzerlajid {for tke period June). 

Anthrax, Blackleg, Foot-and-Mouth Disease (ii “ etables 
entailing 138 animals, of which 6 Stables " were declared infected 
during the period), Swine Fever. 

No further returns have been received in respect of the following 
countries : — Austria, Belgium, Bulgaria, Germany, tlungar}'', 
Montenegro, Serbia. 


The Weather In Ensiand during^ June. 



Temperature. 


Rainfall. 

Bright 

Sunshine, 


d 



! iA 

' • 

i t 


District. 

V B . 



S . ,^.5 

^ * 

B . 


■3 ■ 

C! 

3 

0 

fi 

00 ■ *-< B 

: J- &0 1 w. V 

rt 1 0 * 

; ^ > C - 

^ ! 

0 4 ^ 
tjj 

^ > 


Q Q< 

< 


\0< s 

■Q ! 


IVeei ending June 5//; ; 

•E. “E. ; 

In. 

Mm,* 

1 Mm.* 

Hours., 

Hours. 

England, N.E. 

52-7 ^ +0*3 ; 

0*07 

2 

i _ 9 1 I 

7-0 ; 

+ 0*7 

England, E 

54'2 , -o-d : 

0*01 

0 

~I 2 : 1 

8-3 ; 

+ 1*3 , 

Midland Counties ... 

52-8 —1.6 

o*oS 

2 

—III I 

7-3 

+ 1*1 

England, S.E 

52 'S - 3 “G 

0 02 

I 

—II j I 

7*6 

+ 0*5 

England, N.W, ... 

517 -20 1 

0*25 

7 

: — 6 ; 2 

7-6 

+0*8 . 

England, S.W. 

5E5 , - 3 ' 2 i 

0*13 

3 

- 9 [ 2 

8-3 

+ 1*5 

English Channel 

537 ; - 1-9 ; 

0*16 

4 

- 9 I 2 

8*8 

+0*8 

Week t fid i tig June 12/ k . 





8*1 


England, N.E 

59’0 + 5*5 

0-04 

I 

; -10 ; I 

+ 1*9 

England, E 

61-3 +5*9 

o*o6 

2 

' — U I 

8*0 

+ 1*2 

Midland Counties ... 

6ro ; +5*5 

0*10 

2 

; —10 I 

8*0 

+ 1*8 

England, S.E 

6 i -4 [ + 4*9 

009 

2 

— II I 

6*2 

- 0*7 

England, N.W. ... 

58-3 i + 3‘5 

0*11 

3 

:”8i I 

6*6 

- 0*3 

England, S.W, 

59-2 + 3-4 

0*04 

I 

12 1 I 

6*2 

— 0*8 

English Channel ... 

59-5 + 2-9 

0*00 

0 

— II 1 0 

4-3 

— 3*7 

Week ending June 19///; 





9*6 


England, N.K. 

52*9 ^ “'i ’5 1 

0*00 

0 

— 10 1 0 

+ 3*4 

England, E j 

54'0 ‘ — 2*1 j 

0*00 

0 

— 13 0 

8*6 

+2*1 

Midland Counties ... | 

54*6 ' — 1-6 i 

0 00 

0 

— 12 1 0 

10*0 ■ 

i + 4*0 

England, S.E | 

557 : - 1-5 : 

000 

0 

-12 ; 0 

10*6 

+ 3*9 

England, N.W. ... ! 

55-9 +0*2 

oco 

0 

— 12 0 

1 1*8 

' + 5*2 

England, S.W. 

56-7 , +0-2 

0*01 

0 

-14 ^ I 

10*3 

; + 3*4 

English Channel 

; 57-9 ; + 0-5 

o*o8 

2 

- 8 j 1 

6-9 

; —1*2 

j 

Week ending June 26th : 

! 



i 



England, N.E. 

53 9 i --2-I 

0*34 

9 

j 2 : 2 

5'5 

; — 0*7 

England, E, 

56*2 , —1-6 

0*27 

7 

: — 4 1 3 

8-3 

1 + 1*5 

Midland Counties ... 

55-9 : ”17 

0*45 

12 

i 0 ! 2 

6*1 

1 00 

England, S.E 

i 57-1 ^ -i ‘4 

0*18 

5 

: - 5 j 2 

6*5 

- 0*4 

England, N.W. 

1 55-6 ; -i ‘4 

0*65 

17 

: + 2 1 3 

6*2 

—0*1 

England, S.W. 

. 56-0 j— 1‘6 

0*97 

25 

1 +II ; 4 

3*1 

: - 3*7 

English Channel ... 

1 58*6 ! +0-1 

o*8i 

21 

' +n 1 5 

3 ‘i 

-50 

Week ending July y d : 

1 



+ 8:4 


i ^ 2*3 

England, N.E. 

59*0 : + 1*4 

0*72 

19 

4*2 

England, E 

6l*0 ; +1*4 

1*21 

; 31 

1 +22 ; 4 

47 

1 ” 2*7 

Midland Counties ... 

I 59*4 ; +0*2 

0*86 

22 

+ 10 4 

' 3'4 

1 ” 3*2 

England, S.E 

60'0 i —0*2 

o*6o 

i ^5 

: + 6 3 

5-2 

— 2*3 

England, N.W. ... 

' 587 ;+o *5 

1*01 

i 26 

+ 11 : 5 

; 4'0 

1 — 2*4 

England, S.W. 

58*0 ■ —0*3 

0*84 

21 

■ + 8 4 

; 4*2 

i ” 2*7 

English Channel ... 

59'2 +0’6 

0-14 

3 

: — 7 2 

j 8-9 

j + 0*5 


* I inch = 25-4 millimetres. 




Diseases of Animals, 


1915-] 


385 


DISEASES OF ANIMALS ACTS, 1894 to 1914. 

Number of Outbreaks, and of Animals Attacked 
or Slaughtered, 

GREAT BRITAIN. 


{From the Returns of the Board of Agriculture and Fisheries.) 


Disease. 

Jl NK. 

Sin Months 

tt.NDED j'.'NK. 

"Anthrax 

1915* ^914- 

1915- 

1914^ 

Outbreaks ■ 

32 49 

ij 35S 

441 

Animals attacked 

3 ^ 53 

401 

471 

Foot-and- Mouth Disease ' I 

Outbreaks 

__ __ 

'! — . 

II 

Animals attacked ' 


i; — 

74 

Glanders (including f'arcy) ; — ^ j 

Outbreaks 

12 II 

25 

53 

Animals attacked > 

21 53 

39 

142 

Parasitic Mange 1 

Outbreaks : 

S5 123 

li *411 

1,380 

Animals attacked ... ' 

166 209 

!: *900 

2,456 

Sheep-Scab: — 

Outbreaks 1 

2 3 

|: 156 

147 

Swine Fever;- 
Outbreaks 

491 418 

1^ 2.332 

2,188 

Swine Slaughtered as diseased { 1 

or exposed to infection ... i 

2,43^ 4.645 

10,777 

22 , 57 f 


* Figures for three months only, the Parasitic Mange Order of 1911 having hetn 
suspended from 6 th August, 1914, to 27lh March, 191^, inclusive. 


IRELAND. 


(From the Returns of the Department of Agriculture and 
Technical Instruction for Ireland.) 



tr 


Six Months 

DisBAsa. 



ENDED ]( NE. 



1914. 

1915. 

1914. 

Anthrax:— 





Outbreaks 

— 


I 

I 

Animals attacked 

— 

— 

1 

I 

Foot-and-Mouth Disease;— 
Outbreaks 


I 


75 

Animals attacked 

— 

9 

-- 

955 

Glanders (including Farcy) 
Outbreaks 



. 



Animals attacked 


— 

3 


Parasitic Mwige : - 





_^Outbrcaks 


4 ! 

49 

Sheep-Scab:— 

Outbreaks 

14 

12 I 

i 254 

347 

Swine Fewr : - 
Outbreaks 

19 

i : 

12 

I 14a 1 

116 

Swine Slaughtered as diseased 
or exposed to infection 

S 4 

126 i 

i 823 

643 
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PRICES OF AGRICULTURAL PRODUCE. 

Average Prices of Live Stock in England and Wales 
in June and May, 1915, 


[Compiled from Reports received from the Board’s Market 
Reporters.) 




\E. 

May. 

Description. 






Fust 

Second 

First 

Second 


Quality. 

Quality. 

Quality. 

Quality. 

Fat Stock 

per stone.*- 

per stone.* 

per stone.* 

per stone,* 

Cattle ; — 

o'. 

j. d . 

j , d . 

5 . d . 

Polled Scots 

13 6 

12 5 

12 10 

II 9 

Herefords 

U 2 

II 10 

12 2 

10 u 

Shorthorns 

13 I 

II II 

12 3 

II 4 

Devons 

13 2 

12 0 

12 3 

11 5 

Welsh Runts 

12 11 





per lb.* 

per lb.* 

per 11).* 

per lb.* 


d . 

d . 

d . 

d . 

Veal Calves 

lol 

9 l 

II 

10 

1 Sheep 1 

Downs 

II 

10 

Ilf 

IC^ 

Longwools 

10 i 

9; 

11 

10 

Cheviots 

Ilf 

10^- 

12.1 

n| 

Blackfaced 

II 

10 

12 

11 

Welsh 

II 

10 

12 

io| 

Cross-breds 

Ilk 

loi 

Ilf 

io| 


per stone.* 

per stone.* 

per stone.* 

per stone.* 

Pigs 

r. d . 

s . d . 

j. d . 

s . d . 

Bacon Pigs 

9 4 

S 9 

9 4 

8 9 

Porkers 

9 

9 2 

9 9 

9 2 

Lean Stock:— 

per head. 

i)er head. 

per head. 

per bead. 

Milking Cows ; — 

£ 

L 

£ 

£ 

Shorthorns— In Milk 

25 I?. 

20 18 

25 6 

20 17 

,, — Calvers 

Other Breeds — In Milk 

24 K 

20 12 

23 0 

19 17 

24 I 

iS 19 

21 10 

18 15 

,, — Calvers 

iS 10 

17 10 

17 15 

16 17 

Calves for Rearing 

3 6 

2 14 

3 0 

2 8 

Store Cattle : — 

Shorthorns — Yearlings 

^3 15 

I.S 

13 10 

11 13 

,, — Two-year-olds... 

iS 7 

16 2 

18 4 

3 

, , — Three-year-olds 

Herefords — Two-year- olds... 

23 3 

19 15 

22 7 

19 9 

20 I 

17 0 

21 3 

19 1 

Devons— ,, 

21 6 

18 I 

20 0 

17 4 

Welsh Runts— ,, 

16 18 

15 18 

17 I 

16 10 

Store Sheep 

Hoggs, Hoggets, Tegs, and 
Lambs — 

s. d . 

j. d . 

/. d . 

s. d . ■ 

Downs or Longwools 

54 10 

45 ^ ^ 

: 56 8 

\ 50 0 

Store Pigs 

S to 12 weeks old 

26 j 

20 7 

; 24 10 

i 

1 19 3 

12 to l6 weeks old 

41 0 

32 s 

41 2 

! 30 10 


* Estimated carcass weight. 




Prices of AcRicutTURAL Produce. 


3*^7 


Average Prices of Dead Meat at certain Markets in 
England in June, 1915. 

{Compiled from Reports received from the Board's ^iarket 
Reporter si) 





388 Prices of Agricultural Produce. [July, 

Average Prices of Provisions, Potatoes, and Hay at 
certain Markets in England in June, 1915. 


{Compiled from Reports received from the Board's Market 
Reporters^) 



Bristol. 


Liveriwl. 

London. 

Description. 








■ -- 

First 

Second 

First 

Second 

F'ir.st 

Second 


Quality. 

Quality. 

Quality. ' Quality. 1 Quality. 

Quality. 


s, d. 

5. 

d. 

X. d. 

J. <7. 

X, 

d. 

X. rf. 

Butter : — 

per 12 lb 

per 12 lb. 

per I2lb. per I2lb. per I2lb. 

per 12 Ib 

British 

16 0 

15 

0 

— 

__ 

15 


‘4 3 


per cwl. 

per cwt. 

per cwt, 

per cwt. 

per cwt. 

per cwt. 

Irish Creamery — Fresh 

143 0 

141 

0 

140 0 

137 6 

142 

0 

I3« 6 

„ Factory 

133 6 

no 

0 

132 6 

129 0 

133 

0 

129 0 

Danish 


— 


m 5 

149 0 

151 

0 

148 0 

French 

— 

— 


— 

— 

138 

6 

133 6 

Russian 

— 



135 0 

133 0 

132 

6 

128 6 

Australian 

— 

— 


139 0 

136 0 

141 

0 

137 0 

New Zealand 

147 6 

146 

0 

143 6 

141 6 

144 

6 

141 0 

Argentine 

— 

— 


134 0-^ 

132 0 

‘39 

0 

136 0 

Cheese 









British — 









Cheddar 

103 0 

lot 

0 

0 

0 

102 0 

lOI 

6 

97 6 





120 lb. 

120 lb. 

120 lb. 

120 lb. 

Cheshire 

— 

— 


go 6 

85 6 

98 

0 

93 0 





per cwt. 

per cwt. 

per cwt. 

per cwt. 

Canadian 

94 6 

92 

0 

93 0 

91 0 

94 

6 

91 6 

Bacon j— 









Irish (Green) 

99 0 

95 

6 

96 0 

92 0 

96 

6 

93 6 

Canadian (Green sides) 

j 89 0 

S5 

6 

87 0 

85 0 

88 

0 

85 0 

Hams:— 









York (Dried or 









Smoked) 

120 0 

116 

0 

— 

— 

120 

0 

116 0 

Irish (Dried or Smoked) 
American (Green) 

— 

— 



— 

1 16 

0 

lit 0 

(long cut) 

! 77 0 

75 

0 

78 0 

74 6 

81 

0 

77 6 

Eggs 

per 120. 

per 120. 

per 120. 

per 120. ; 

per 

20. 

per 120. 

British 

i 13 9 

12 

11 

— 

— 

IS 

0 

14 2 

Irish 

, 13 7 

n 

4 

13 8 

13 I 

14 

5 

13 ” 

Danish 





— 

16 

1 

14 5 

Potatoes 

per ton. 

per ton. 

per ton. 

per ton. 

per 

on. 

per ton. 

Edward VII 

95 6 

S6 

0 

83 0 

80 0 

99 

6 

89 0 

Evergood 

80 0 I 

75 

0 



86 

0 

75 0 

Up-to-Date 

! 95 6 i 

80 

6 

68 6 

! 63 6 

97 

6 

88 6 

Hay:— 





1 




Clover 

— 

— 


1 120 0 

i 95 0 

1 12 

0 

104 0 

Meadow 

— 

— 


1 — 

1 

106 

0 

98 6 



Prices of Corn. 


Average Prices of British Corn per Quarter of 8 Imperial 
Bushels, computed from the Returns received under the 
Corn Returns Act, 1882, in each Week in 1913, 1914 and 1915. 


Weeks 


ended (w 


I 9 ^ 5 b 

1913. 

— j 


Tan. 2 ... ! 

30 5 

9 ..*i 

30 3 

„ 16,..; 

30 5 

» 23 - I 

! 30 II 

„ 30 -.«i 

j 3 i I 

Feb. 6 ! 

I31 0 

« 13- 

i! 3 o 9 

>> 20... 

30 II 

» 27... 

131 0 

Mar. 6 ... 

r 31 3 

» 13- 

' 31 I 

II 

: 31 I 

,► 27... 

31 3 

Apl. 3 - 

: 31 4 

» 10... 

i| 3 i 3 

„ 17... 

'! 31 6 

„ 24... 

'; 3 i s 


' 28 6 I 26 2 29 10 
[28 4 I 25 II ■ 2g 7 
! 28 6 ! 26 0 30 5 
! 28 10 1 26 3.31 3 
I 28 ri ! 26 6 i 32 5 

! 28 IQ 26 7 ; 33 7 

I 29 I 26 7 1 34 7 
28 8 26 7 i 34 II 

28 6 26 6 i 35 3 

28 5 26 2 : 34 6 

27 11 26 0:33 5j 
I 28 6 25 8 : 32 2 
! 27 6 25 7 ’ 3^ ' 

j 27 0 25 6 : 31 9 ' 

27 8 26 8 ; 31 3 

1) 26 II 25 4 ' 30 lo 


;|32 2 1 31 9 3 

I 32 6 ■ 32 2 I 60 5 
I 32 ro . 32 7 < 61 7 


1 32 10 33 0 . 62 o 
1 32 7:33 9 :61 II 

i 32 10 34 0 61 Q 

j32 8 34 I 60 I 

32 8 1 34 1 : 56 I 
i 32 a ' 34 3 ■ 52 o 
.33 ^ ; 34 4 ' 49 5 
: 33 4 34 2 

: 33 6 34 i ; 

: 33 10 34 0 
i 34 i 34 2 ; 

34 I ; 34 9 : 

134 3 >40 3 f 

33 7 38 9 ; 

32 7 : 36 2 I 

■! 31 II 1 36 5 1 
isi 9137 ^0 I 
13 ^ 7138 3' 

131 6:37 6: 

31 3 37 I ; 

I 31 0 ' 36 8 ■ 

(30 II 36 7 
30 7 37 2 
1 30 1 37 10 
30 0-38 S 
! 30 1 39 8 
1 30 4 41 0 

30 9 41 n 

31 2 42 2 

I 31 2 ! 42 I j 
,31 2 ; 42 7 ; 


Jwperkl Bushels at the following rales 
39 per Imperial Bushel. 


:2s ] 

i 

26 

0 i ' 

; 25 

9 ! 

25 

6 

,25 

4 

20 

3 

25 

3 

25 

[Q 

' 26 

I 

26 

I 

: 26 

2 

25 

1 1 

24 

7 

24 

11 

23 

10 

, ^5 

10 

1 24 

3 

, 25 

4 

, i 25 

2 

' 24 

9 

11 25 

10 

24 

9 

11 24 

9 

24 

2 

'i 24 

I 

|24 

7 

;i 24 

5 

' 25 

9 

j 

9 

'25 

2 

1* 24 

7 

1 29 

4 

s 26 

5 

1 29 

10 

l! 29 

0 

iso 

3 

30 

II 

30 

6 

31 

5 

29 

n 

30 

9 

29 

5 . 

30 

I 

29 

3 ; 

29 

9 

! 29 

I 

i 29 

I 

: 28 

10 


8 

' 28 

8 

![ 28 

7 

28 

7 

ii 28 

2 

138 

3 

i 28 

I 

128 

6 

I; 27 

8 

■ 29 

0 

!/ 27 

5 

' 29 

8 

ii 27 

0 

30 

3 

|i 26 

8 


2 

26 

S 

29 

II 

1! 25 

n 

29 

8 


10 

’ 29 

9 




Oats, 


1913 

! 

1914. : 1915- 

s. 

( f . 

J. 

d. j J. 

d. 

19 

10 

18 

2 1 26 

6 

19 

2 

18 

4I26 

5 

19 

4 

18 

6 I 27 

6 

19 

4 

18 

II 28 

10 

20 

2 

19 

I 1 29 10 

20 

I 

18 

9 30 

3 

20 

2 

18 It ; 31 


20 

7 

18 

II ; 31 

5 

20 

4 

18 

II i 31 

8 

20 

0 

18 

9131 

8 

20 

2 

18 

7 31 

0 

19 

II 

18 

6 30 

7 

19 

7 

18 

S 1 30 

6 

19 

2 

18 

S| 3 o 

6 

19 

2 

18 

4 [ 30 

4 

18 

10 

18 

4:30 

5 

19 

3 

18 

5 1 30 

II 

19 

6 

18 

5 : 31 

5 

19 

6 

18 

9 , 32 

4 

19 

9 

i8 

II 1 32 

5 

19 

ii 

19 

0 1 32 

8 


20 

I 1 

19 

4 

32 

7 

19 

8 

19 

4 

32 

5 

20 

2 

19 

8 

32 

4 

19 

8 

19 

9 

31 

9 

19 

I 

20 

0 

31 

9 

21 

0 

19 

9 

31 

I 

19 

4 

20 

0 



20 

5 

19 

10 



20 

8 

19 

9 

j 


20 

3 

19 

8 



19 

0 

19 

1 

1 


18 

7 

25 

I 

i 



iS 8 24 3 
17 10 23 5 

17 8 23 9! 

18 0 23 II 1 
17 II 23 

17 9 23 3 1 
17 10 22 9 1 
17 10 22 5 ; 

17 9 22 4; 

18 0 22 5j 
17 9 23 7 1 
17 9 23 7 : 
17 II 24 8 ‘ 


18 6 25 9 
18 5 25 9 
18 4 25 I * 


: Wheal, 60 lb.; Barley, 50 lb.; 
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Average Prices of British Wheat, Barley, and Oats at 

certain Markets during the Month of June, 1914 and 1915. 



' Wheat. 



Barley, 



Oats. 



1914. 

1915- 

1914. 

1915. 

1914. 

1915- 


s. 


j. 

d. 

s. 

d. 

f. 

d. 

s. 

d. 


d. 

London 

\ 35 

5 

58 

5 

24 

10 

35 

1 

20 

2 

33 

5 

Norwich 

: 34 

1 

58 

5 

24 

9 

33 

4 

18 

11 

31 

9 

Peterborough 

; 33 

5 

54 

8 

22 

2 

33 

3 

19 

I 

3. 

8 

Lincoln 

! 34 

5 

56 

2 

23 
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ADDITIONS TO THE LIBRARY. 


Agriculture, General and Miscellaneous — 

V.S. Department of Agriculture, Office of the Secretary. — Report 104 
Domestic Needs of Farm Women, (too pp.) Report 105 — -Educa- 
tional Xecds of Farm Women. (88 pp.} Report 106 :■ — hxonomic 
Needs of Farm Women, (100 pp.) ^^’ashington, 1915. [376.] 

Cubberley, E. F. — Rural Life and Education ; a Study of the Rural- 
School Problem as a Phase of the Rural-Life Problem. {367 pp.} 
Boston, U.S.A. ; Houghton, Mifflin ('o. ; London : Cambridge Fni- 
versity Press. 1914. 81.30. (37 (73).] 

“ Farmer Gih’S.”- -War oit Weeds ; llow to Double our Food Supply. 
(60 pp.) London: ‘“The Smallholder'’ Oiliccs, 1915. hf/. net. 
(63.259(02).! 

' I'arwer Giles.” — Manures and Manuring. (172 pp.) London: “The 
Smallholder” Offices, 1914. is. net. (63.16(02).! 

“ 6'. C. F.” — The Land alter the War : a Business Proposition (73 pp.i 
London : St. Catherine Press, 1915, li'. net. [63(022).] 
f.\S. House of Eepresentaiivcs. — Special Agents Series, No. 52 : -• 
Ltilization of Atmospheric Nitrogen. (178 pp.) Washington, 1912. 
[63.1671.] 

Livingston, B. E. and Huiuklns, L. A . — The ater- iielation Between 

Idant and Soil. (48 pp.) M'ashington ; Carnegie Institution, 1915. 
163.11(04),: 

Fulling. H. E. and Living.ston. H. E . — ihe Mater-Supplying Power ol 
the Soil as Indicated by Osmometers. (49-83 pp.) Washington: 
Carnegie Institution. 1915. [63.11(04).] 

California AgricuUural Experiment .Station. — Bull. 24S : -The Economic 
Value of Pacific Coast Kelps. (183-215 pp,) [63.163,] Bull. 251 
The Utilization of the Nitrogen and Organic ^Matter in Septic and 
Imho if Tank Sludges. (287- 295 pp.) [63.164.] Berkeley, Cal.. i 9 Ls* 

Armstrong College.- -College Bull. 12 ; Lime and its Uses in Agriculture. 

{24 pp.) Newcastle-on-Tjme, 1915. [63.13.] 

U.S, Department of Agriculture.- — F'armers' Bull. 651 -A Method of 
Analyzing the Farm Business. (26 pp.) I 338 - 58 : ^537.] Farmers' 
Bull. 660 ; — Weeds : How to Control Them. (29 pp.) [63.259(0 l)-j 
Washington, 1913. 

Neiv York Agricultural Experiment Station. — Technical Bull 3.5 
Bacteria of Frozen Soil (20 pp.) [63.115.] Technical Bull. 38:;- 
Culture Media for Use in the Plate ISlcthod of Counting Soil Bacteria. 
(34 pp.) [63.115,] Geneva, N.Y., 1914. 
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Field Crops - 

U.S. Department of -Morphology of the Bark'V 

Grain with Reference to its Kn?,ym-Secreting Areas, (3a pp.) 
igij. [63.313.] Bull. 21 1 : --Fuctons affecting Range Improvement 
in New "Mexico. {39 pp-) tyip. ■()3.33(<rJ. Bull. 222 : -Barley in 
the Great Plains Area; Relation (;f C'ulturai Methods to I’roduction. 
(32 pp.) I9I5. [63.313- :■ h'armers' Ihill, OOy : --Fiber ITax (ig pp.) 

Washington, 1913. (63.341 n.'; 

Seeley, E .- — The Tillering of Wheat, ((jy- tio ' Journal of the Fanners’ 
Club, Ma^n 1915.] London: 2, Whitehall Court. 6ff. [63.31 i.[i 

Jowa A^yiculinral Experiment Station . — Research Bull, lO :• -Chemical 
Changes during Silage Formation. (22 pp.) Ames, Iowa, 1914. 
[63.604(e).] 

Horticulture— 

University of Leeds and yovkshire Conneil for A^ncuUurai Education . — 
Bull. 95 : -The Systematic Cropping of W'getable Gardens and Allot- 
ments. (20 pp.) Leeds, iyi.> [63.31(04).] 

U. S. Department of Agriculture. — Bull. 175: — Mushrooms niid other 
Common Fungi. (64 pp.) Washington, 1913, l 63'3^'^-.' 


Plant Diseases — 

Missouri Agriculiural Experiment Station.- -V a\\\. 121 : - -lAolits from 
Spraying Twenty-five Missouri Orchards in 191-1, (187--283 p]),) 

Columbia, Missouri, 1915- [63. 29^] 

U.S. Department of Agricullure. — Farmers’ Bull. 648 : • 'i'hc Control of 
Root-Knot. [CAns.t<.\hy Heterodcra radiacaia.] (jgpp.) M'a.shingtou, 

1915- [63-27.1 

U.S. Department of Agriculitire. — Bull. 197 ; - -f loine-made Lime-Sulphur 
Concentrate. (6 pp.) Washington, 1915. 

Xcw South Wales Department of AgYiculture.- -Sidonco Bull. 13 : - -Lime- 
Sulphur Sprays : Their 3Ianufacture, Composition, and Us(‘. (19 pp.) 

Sydney, 1915- [63-29.5-] 

Connectmit Agrkulinrat Experiment Station. -BujI. ib6 Ihc LtVPSv 
Moth. (24 pp.) New^ Haven. Conn., 1915. [63.27.] 

Smith, Erunn E . — Bacteria in Isolation to Plant Diseasc-s.^ ^ 0). Ill, 
Vascular Diseases (continued i. (309 pp. 4“ plates.) Wasliington : 
Carnegie Institution, 1914. ;63-23-J 

Iowa Agricultural Experiwent 143: - 1 he I’Jlect of tity 

Smoke on Vegetation. (383-4^9 PP-) Ames, iowa, 1913- 
New Jersey Agricultural E.vpeYimcnt Station-.— Luc. 33 Some Di-seases 
of Nursery Stock. {24 pp.) New Brunswick, Now' Jersey. ^13, 24-41 . 

Live Stock — 

Vnivcrsily of Leeds and Yorkshire Council for AgricuUural education.— 
Bull. 94 The Food and 3' a mire of Young Pigs. (24 pp.) Leeds. 

Irdalut ^epaHmcn^i^oi%rui<ltu and Technical Instruction.— licpoil oi 
the Departmental Committee on the^ Irish Pig-Breeding Industry. 
iCd. 7890,] (18 pp.) London ; Wyman A Sons. 191.3. zld. 

Pegkf.^hdlth H. S. - -The Advantages of Goat-Keeping : with 

Milking, Feeding and Breeding Croats. (12 pp.) London : British 

Goat Society, n.d. [63-63-J 1 ii r 

Tod. W. i/.— Hints on Feeding: a Practical Book on tlie heeding of 
Livestock. (204 pp.) Basingstoke Bird Bros.. 1915- ^ TW 60^ 
Kentucky AgrlcuUuyal Expemneni .Vn/mm dmll- ; 

Distillers’ Dried Grains m Swurie heeding Operations. TL Ihc \ alUL. 
of Wheat as a Feed for Swine. (27 iip.) Lexington. Rem. iPLi- 
163.64,] 



Farmers’ Bull. 667 : — Breakin, 
,63.61(04).] Washington, 1915 
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Veterinary Science - 

U.S. Department of Agriculture. — Farmers’ Hull. 666 : — Foot'and-Moiith 
Disease. (i6 pp.) Washington, 1015. [619.2 (t?).] 

Dairying and Food, General — 

Tl'iicoHsm Ai;yici(Hiiral Experiment Station. — Bull. 244 : — Organization 
ami Construction of Creameries and Cheese Factories, (51 pp.) 
1^63.728 : O3.73.I Hull. 245 ; — The Disposal of Creamery Sewage. 
(20 pp.) ;63. 70(04) 628.2.] Madison, 1915. 

U.S. Depmiwent of AgyicitUure. — Bull. 202 ; — The Alcohol Test in Relation 
^to (35 pp.) Washington, 1015. [543.2.1 

New York Agriadtural Expeyiment Technical Bull. 34:^ 

I. Why Sodium Citrate Prevents Curdling of IMilk by Rcunin. li. The 
Use of Sodium Citrate for the Determination of Reverted Phosphoric 
Acid. (12 pp.) [63.71(04).] Technical Hull. 37 Studies Relating 
to the Chemistry of Milk and Casein, (ir pp.) [63,712.] Technical 
Bull. 39 : — Condition (U Casein and Salts in Milk. (17 pp.) [63.727.] 
Geneva, X.V., 1914, 

Birds, Poultry, and Bees — 

Broomhead, IP, IP. — The Managentent of Cliickens. i2nd edition,! 
(iiopp.) London; '' Poultry Office, 1915. is. [63.651(0^).] 

Forestry-' 

lUms, H. i'.--i'he Creserx ation of Structural Timber. (312 pp.) Xew 
York : 3 IcGraw-HilI J^ook Co., 1913. [63.49-198.] 

Shau\ Ah— Chinese Forest Trees and Timber Supply. (35 1 pp.) London : 

T. Fisher Unwin. 1914. 105. tod. net. [63.49(3).] 

Saxton, IT. /.--The Classification of Conifers. (2*1 pp.) iXew Phvto- 
logist, .Reprint Xo. 8,1 Cambridge; Botany School. 1913. ' ji? 
[63,492.] 

L.S. Di’parttncvi of .Ru'/rzdbor.— liulh 210 -Seed Production ot Western 
White Pine. (13 pp.) Washingtoji. 1913. [63.492.] 

Peels, E.- Practical Tree Repair. (265 pp.) London : The Field 
and Queen,” 1915. 7,5. 6d. net. [63.49-2.] 

Engineering — 

J'oyiipy, S.- — Use of Water in Irrigation. (265 pp.) London : Hill 
Publi slung Co., 1913. Ss. 4^. net. [63.13.] [The author is Chief of 
Irrigation Investigations in the 16 S. Dept, of Agriculture.] 

Haines, A. H. and Daniel, J. E. Hood . — Surveying and Building Con- 
struction for Agricultural Students, Land Agents and Farmers. (339pp.l 
London: Longmans, Green 9: Co... 1915. los. bd. net. [52; 69(02). > 
South Dakota Agrkuliityal Expeyiment Station.- -Bull. 134 : — The Pit Silo 
{81-96 pp.) _ Brookings, S. D., 1914. ibtj.] 

Economics — 

Hevvick, 37 . 7 '. and Ingalls. 76 - -Rural Credits; Land and Co-operative. 
(519 PP-) i 8 ’mv York and London ; 1 ). Appleton & Co., 1914. bs. ^d. 
net. L332-/i{«2).j 

Johnston, J. H. Clifford , — A Xiitional Agricultural Policy ; The Finance 
of Occupying Ownership and Co-operaU\e Credit. (39 pp.) London : 
P. S. King & Son, 1913. 6d. net. [338.1.] 

Borne, International InsiUuie of Agrici<Uuyc.- -'Steadying the World’s Price 
of the Staples. An IntcrnaLional Commerce Mission on Ocean I'Teight 
Rales. Resolutions passed hv the Congress of the U.S. {.iS pp.) 
Rome, 1915, [382,] 

Coulter, J. L.- Co-operation among Farmers. The Kevstone of Rural 
Prosperity. (281 pp.) New York ; Sturgis & Walton Co., 19M- 
75 cents net. t 334 ( 02 j.j 

Borne, Inkrnational InsUltdeof Agriculture . — Monographs on Agricultural 
Co-operation in various Countries. Vul, II, Argentina, Austria, d'C. 
(213 pp.) Rome, 1915. 3 fr. 50, [334(02).] 

New York State Deparinicnt of A grictelturc.- — Bull. 66 : — Agricultural 
Organizations in European Countries. (431-636 pp,) Albanj^, N.V., 
1914- [ 334 ( 4 )-l 

(3962.) Wt. P. 16-9. 7,250. 7/15. J. T. &S., Ltd, 




